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Look closely at any successful flavored product—nutritional supplements for weight control, cereals, bever- 
ages or one of many foods consumed daily. Taste it... compare it. Why is it some flavors have compelling 
consumer appeal? 

/FF flavors seil and resell for two important reasons. They are exclusively designed for your product, your 
markets—and they are the finest flavors available. /FF flavors have created new product lines, improved 
established ones and stimulated brand-building sales the world over. 


To manufacturers interested in selling abroad, /FF can supply your flavor—uniform in taste—from any of its 
plants throughout the Free World. 


For an in’ ‘de look at flavors designed to sell your products, contact /FF. 
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Performance 


FMC Bean Equipment installed at Northwest Packing Co., Portiand, Ore. 


Known the world over for more than 70 years as a leader in the 
development and production of advanced food preparation and proc- 
essing machines and equipment, FMC is also recognized throughout 
the food industries as the most reliable source for progressive engi- 
neering and planning services. 

Whether your problem involves consultation regarding an improve- 
ment in production line performance, the complete planning of a 
new plant — from floor plan through research and development, 
operating techniques, machine performance studies and field testing 
—or assistance in installation and start-up procedures, FMC’s broad 
background of application engineering experience is available. A 
letter or a phone call will start things moving. 

Dedicated to serving the Food Industries through 
better equipment for better food products. 


FMC CORPORATION 


CANNING MACHINERY DIVISION 
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TRY D&O’s DOLCOSEAL ONION & DOLCOSEAL GARLIC 


These Advantages —— Fresh Oil Flavor Instant Solubility Non-Hygroscopic 


DOLCOSEAL ONION AND GARLIC are 
spray-dried products made from pure, natural 
oil, of a quality available only from D&O. 
Equal in flavor strength to dehydrated onion 
and garlic, their stability and storage life far 
exceed that of the former. They are instantly 
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The flavor and aroma are that of natural 
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drated material. 
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Pros and Cons of Food Additives 


** Dosis sola facit venenum’’—said by Paracelsus in 
the year 1530—is revived by the author. In this ar- 
ticle he develops a philosophical concept of food addi- 
tive problems that is based on these four points: 

1) Future research should encompass both ends of 
the ‘‘dose range’’ of additives and natural constitu- 
ents that are physiologically active. 

2) There is no justification for the so-called zero 
tolerance for pesticide residues. 

3) The Delaney Clause, if retained in the laws, re- 
quires ‘‘rule of reason’’ enforcement. 

4) Food additives help achieve useful goals, and it 
is in such a manner they should be used. 

The year 1906 marked the real beginning of food 
laws in this country. Major amendment occurred in 
1938 and again in the recent series of three amend- 
ments; the first of these, the Miller Amendment (on 
pesticides), became effective in 1956, just 50 vears 
later. These amendments are intended to encourage 
progress with safety. They provide for the addition 
to foods of substances that, by extensive testing before 
commercial use, will achieve significant improvement 
in quality or quantity without danger to the publie’s 
health. It is distressing that the American public is 
not more appreciative of this golden-anniversary gift. 
Indeed, some people seem to view it as a kind of 
Trojan horse that, if they accept it, will destroy them. 

To bring this subject into sharp focus let us con- 
sider three pairs of pros and cons that will amply 
encompass this entire field. 

Pro: The spirit of all three recent amendments to 
the U. S. food laws—the Miller Amendment on pesti- 
cides, the Food Additives Amendment, and the Color 
Additives Amendment—supports the proper use of 
additives. 

Con: The administration of these laws by Health, 
Education and Welfare Department’s FDA has, in 
certain particulars, created an unfriendly attitude 
the attitude of permitting a necessary evil but an 
evil nonetheless. 

Pro: The attitude of the U. S. Department of Agri- 
culture, reflecting the needs of agriculture for pesti- 
cide chemicals, is a friendly one. 

Con: A small but vociferous part of public opinion, 
incited by searehead writers, is of growing concern 
and is most unfriendly to food additives of all kinds. 

Pro: The public’s growing demand for convenience 
foods of high quality that are aesthetically clean and 
relatively non-perishable, is a strong argument for 
food additives—though perhaps one the public is not 
conscious of. 

Con: The increasing cost of development, and clear- 
ance through FDA, of new pesticide chemicals, food 

* Based on a talk given at the Thirteenth Annual Conference 
of the Southern California Section, Institute of Food Technolo- 
gists, Long Beach. 


Willard E. Baier 


Sunkist Growers, Inc., Ontario, Calif. 


additives, and color additives has already discour- 
aged some very worthwhile organizations from these 
endeavors, 

Since the pros are strongly positive and the cons 
are an unnecessary but growing force, the subject 
deserves careful scrutiny. 

This treatment of the subject will be a bit more 
philosophical than practical, for two reasons: First, 
food additives and pestieid chemicals, for which the 
world has a strongly increasing need, are facing some 
serious obstacles both here and in foreign countries 
that are our export markets. Second, the subject is 
already well documented from a practical standpoint 
(the legislative and administrative status). This, 
therefore, is a philos yphical treatment of the problem, 
not a presentation of factual data. It is a well con- 
sidered opinion that may open the way to better 
understanding. 

What is the problem? There was none in the Miller 
Amendment relative to pesticides. And none would 
have developed had all of those concerned viewed the 
law as sanely as did Dr. Miller, who drafted and spon- 
sored the Amendment in Congress. 

The Amendment provided for the proper use of 
pesticide chemicals, not their disuse or misuse. Proper 
use is assured, under this law, which specifies thor- 
ough pretesting to determine what residual levels are 
safe. In this case ‘‘ means extensive toxi- 
ecological, pharmacological, and entomological work 
supported with analyses for residues resulting from 
field applications. All of this is done long before any 
commercial use of a particular pesticide is possible. 

Dr. Miller recognized, perhaps for the first time 
in all legislative history, this simple but often-ignored 
fact: ‘‘There are no harmless substances; there are 


yretesting’’ 


only harmless ways of using substances.’’ This is 
extremely important. We appreciate its importance 
when we see, in some export countries, a virtual non- 
existence of this concept. Miller’s Amendment does 
recognize the basie concept of pretesting for safety. 
The same can be said for our Food Additives Amend- 
ment and the more recent Color Additive Amendment. 

So what is the problem? It is purely lack of under- 
standing. Lack of understanding on the part of some 
legislators, not Dr. Miller; lack of understanding of 
some food law administrators, both State and Federal ; 
lack of understanding of some agriculturists and food 
producers; but particularly lack of understanding of 
a considerable segment of the consuming publie. 

Paradoxically it is often those consumers who most 
seriously want to gain an understanding of the sub- 
ject who appear to end up with the least understand- 
ing and the most misinformation. 

Why is this so? 

Because these people are motivated by their interest 
in the subject to read books and attend lectures. And, 
unfortunately, the written and spoken word that 
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comes to their attention often originates from un- 
scrupulous pseudo-scientists and writers who profit 
greatly by peddling cooked-up and warmed-over 
scandals. 

It has been supposed that, in this enlightened age 
and with the advanced food laws whose merits we 
appreciate, the situation would right itself. As an ex- 
ample, a large chemical association had, until recently, 
firmly believed that the less said the better, because 
the safe and sane features of modern agricultural 
practice would finally prevail and become appreci- 
ated. Now, however, this association realizes that it 
must engage in active support of educational pro- 
grams if consumers are to achieve an understanding 
of the situation. Otherwise, consumers may allow the 
seuttling of the very laws that can be so effective in 
furthering their interests. 

On the other hand, why should we expect the situ- 
ation to right itself? Those who are seeking informa- 
tion sincerely believe they are hearing the voice and 
reading the word of science when they gullibly take 
in this misinformation. 

How would they tell the difference? Only if they 
appreciate what is called the scientifie method and 
what we know as scientific publication. This ineludes 
documented evidence ; experiments so published as to 
be capable of repetition to verify the conclusions; 
checks, blind and double-blind controlled experi- 
ments; careful attention to determination of cause 
and effect ; and so on. 

Collier’s Encyclopedia devotes nine large pages to 
definition and description of the scientifie method. 
And many academic years are required for the full 
appreciation and practice of this method. Can we 
expect a lay audience to distinguish between fact and 
fiction ? 

Let us consider an area in which a better under- 
standing on the part of the public can be achieved. 
These comments do not apply more specifically to the 
matter of pesticide residues than to intentional food 
additives, which latter are of greater importance in 
the development of convenience foods and packaging. 
Quite the contrary, because the problem is one and 
the same whether the chemicals are incidental pesti- 
cide residues or migrants from packages or inten- 
tional additives. 

Mr. W. B. Rankin of the FDA made this statement 
(Food, Drug and Cosmetic Law Journal, January 
1958). Commenting on the source of residues, he 
wrote, ‘‘We do not make such a separation for public 
health purposes. It doesn’t make any difference to 
your liver why the chemical it has to detoxify and dis- 
pose of after dinner got into the food. The important 
thing is that it is there and it has to be handled. So 
our department has not distinguished between the 
intentional and incidental additives in suggesting new 
food additives legislation to the Congress.’’ 

J. R. Nicholls (Food, Drug and Cosmetic Law Jour- 
nal, October 1953) points to a useful rule-of-thumb 
generalization: that if 10,000 units of a particular 
chemical is a lethal dose; 1000 units will still show 
demonstratable irreversible tissue damage; 100 sig- 
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nificant modification of tissue or function; 10 no 
observable effect; and 1 completely safe, without 
effect, or (the author adds) even beneficial. 

However, the lay person seemingly does not under- 
stand this, and some of us are inclined to forget it. 
The trouble may well be that our responsibilities and 
interests cause us to scrutinize one or the other end 
of the dose range while ignoring the end in which we 
are not particularly interested at the moment. 

There is an apt analogy. Opera glasses were de- 
signed and made by the manufacturer to bring distant 
objects closer to our eyes, so to speak. If the viewer 
looks through the wrong end of the glasses, the reverse 
happens. He is using them in a manner that was not 
intended but is still using a property of the opera 
glasses. They are no less satisfactory as opera glasses 
because they have this property when used in reverse, 
which reduces the size of the image and gives the 
optical illusion that close objects are at a distance. 
This reverse use seems ridiculous because the chief 
interest in opera glasses is to bring the object nearer. 
The manufacturer of the opera glasses, you say, can’t 
help building into the glasses the dual function, be- 
cause this is a law of optics. But is this entirely 
correct? He could build a contraption around the 
large lenses so that they could not be applied closely 
enough to the eyes to function in the reverse manner. 
Then the viewer could not have played with opera 
glasses in this juvenile way, and we might not know 
about this law of opties. 

Are we not being just as absurd when we allow 
ourselves, and the lay public, to think of one food 
chemical at only one end of the dose range and to 
think of another food chemical at only the other end ? 
Wouldn’t it be much better if we always took the 
pains to explore every new chemical routinely at both 
ends of the dose range so that we all, in time, would 
have a much better understanding of the entire sub- 
ject? Is this not true not only of additives, both inei- 
dental and intentional, but natural constituents of 
foods of all sorts before and after processing? Unless 
overwhelming evidence comes to light that some long- 
established native food is actually causing injury to 
health, the laws, old or new, don’t contemplate forced 
change of basic eating habits. But in the research 
approach there should be no distinction between added 
and natural constituents. 

The difficulties faced in not routinely considering 
both ends of the dose range are increasingly apparent. 
Take vitamins, which the public learned to look at 
from the low, or favorable, end of the dose range. 
It is most difficult for the average person to appre- 
ciate the waste of money through overdosage with 
vitamins. He has not been taught that 10,000 times 
or even 1,000 times the beneficial dose can be actually 
toxie. Oil-soluble vitamins are known to technolo- 
gists to have caused damage to health and even when 
derived from dietary sources (under rather extreme 
conditions, to be sure, such as excessive Vitamin A 
from overindulgeace in polar-bear liver). Only re- 
cently, the FDA has seen fit to restrict doses of a 
water-soluble vitamin, folie acid, in over-the-counter 
preparations. 
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Another illustration: Lron salts, to protect against 
anemia, have caused death when taken in large excess. 

A very familiar example on the other side is the 
unending argument about water fluoridation. This 
is not to debate the questions of economies, or right 
of free choice. But one thing is definite. Because 
sodium fluoride has been used as a rat poison is no 
argument against youngsters receiving one milligram 
of fluorine per day in their food and drink. The 
trouble is that when people first look at the poison 
end of the dose range of a particular chemical they 
cannot conceive the reverse aspect. When they have 
first looked at the beneficial end of the dose range, as 
in the case of some other ‘‘beneficial’’ chemical, they 
cannot believe that too much can become toxic. They 
suppose that if a little is good, more is better. 

Two very well known and highly qualified toxi- 
cologists report that their experience in innumerable 
animal tests has indicated that after going from a 
toxic level of a chemical down to the ‘‘no effect’ 
level, then further down toward the zero or control 
level, a tonie effect can almost invariably be observed. 

Interestingly enough, in the few calculations the 
author has made from data reported in the literature, 
the 10,000:1 seems to be the approximate rule. Ten 
grams of NaF, 10,000 mg, is an acute lethal dose. 
One ten-thousandth of this quantity, or one mg/day, 
is desired for the formation of good teeth. Ten 
thousand times the recommended daily allowance of 
Vitamin D is a fatal dose. Perhaps the difference 
between a Vitamin and a poison is only that the one 
has been proven essential and beneficial while the 
other is just beneficial in low concentrations. Inas- 
much as nutritionists are coming to think more of 
well being rather than essentiality, the distinction be- 
comes almost nonexistent provided we take the trouble 
to look at both ends of the dose range for each chemi- 
cal we explore. 

This is not to advocate that the reason for pesticide 
chemicals is to leave residues in foods that will be 
directly beneficial to the consumers. The purpese of 
pesticides is to control pests. The purpose of laws 
regulating them is to assure safety. The purpose of 
this article, aimed at an educational concept, is to 
explain that it is both possible and practical to pro- 
vide safety. Because, just as there is nothing bene- 
ficial per se, neither is there anything toxic per se; 
the opera glasses have two ends. 

What has been proposed in the foregoing is a re- 
search attitude relative to pesticide residues and food 
additives. It is the attitude of wholeness looking at 
the entire picture. There will be the accusation, of 
course, that this approach is a device to brainwash 
those who seem determined to think only the worst 
regarding all application of pesticides, food additives, 
and color additives. 

An example of this contentious attitude occurred 
recently at a meeting of the California Governor’s 
Special Committee on Public Policy Regarding Agri- 
cultural Chemicals. There a witness quoted Dr. Fred- 
erick Stare (Harvard University) thusly ‘‘that never 
in his experience had he observed injury to a con- 
sumer of food bearing only approved pesticidal resi- 
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dues within the legal tolerances.’’ The statement was 
met with loud laughter from a part of the audience 
representing the alarmed and alarmist groups. It 
was obvious that these people must have thought that 
the witness and Dr. Stare, whom he was quoting, 
were trying to brainwash them. The remainder of the 
quotation of Dr. Stare was appropriate. It was: 
‘*Goodness is still in our food. The poisons are in 
the pens and tongues of those who are peddling mis- 
information, half truths, statements out of context 
and downright falsehoods.’’ 

To reiterate, his proposal is that of a research atti- 
tude and it was indicated that it applies not only to 
food additives but natural constituents of foods. 
Dr. Floyd DeEds (Head, Pharmacology Laboratory, 
Western Utilization Research Development Division, 
USDA) in an article on ‘‘chemicals in foods’’ (Jan. 
1959 Journal of the American Dietetic Association), 
drives the point home. It is this: ‘‘ The chemical con- 
stituents in foods and their diverse physiological 
effects emphasize (1) the need for a systematic investi- 
gation of this relatively unexplored field of research, 
(2) the desirability of recognizing that these constitu- 
ents may be fully as important to the health of the 
consumer as are chemical additives, and (3) that the 
dietitian should be as interested in these constituents 
as in chemical additives.’”’ 

So, it is obvious that the kind and amounts of 
residues or additives can be selected as to be both 
safe and beneficial. Beneficial because the agent would 
have been prohibited from use by economic or statu- 
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tory laws if it did not result in a food that was 
improved in some way. The presence of the agent— 
in some, probably many, instances—directly improves 
the healthfulness of the food, and this is where more 
attention should be directed. Residues, even of pesti- 
cides, if they’re safe, are not necessarily unwanted. 

Why, then, should FDA’s regulations, promulgated 
under the Miller Amendment, sometimes specify a 
zero tolerance while permitting use of the agent? 
Why, especially, should one food have a zero and 
another related food a finite tolerance for a pesticide 
that comes into contact with both foods? 

The emphatic answer to these questions is that regu- 
lations should never specify a zero tolerance under 
these conditions. The Miller Amendment does, un- 
fortunately, permit such regulations, which are im- 
possible of compliance and impossible of enforcement. 
Mr. Ramsay of FDA is recently reported to have said 
that zero is ‘‘only a theoretical concept,’’ that it is 
‘‘flexible’’ and reflects only the sensitivity of the 
petitioner’s analytical method. Asked whether ‘‘zero”’ 
would change as new analytical methods become avail- 
able, he said it was a ‘‘tough question’’ and he didn’t 
know. It is erystal clear that, as long as industry 
and the Government give lip service to the fallacious 
zero tolerance, enforcement questions won't be just 
tough—they will be impossible! Since 1938 and until 
very recently, when the Color Additive Amendment 
was passed, there had been need to eliminate the 
‘‘harmless per se’’ doctrine of the old Color Certifi- 
cation Act. Industry and FDA agreed that this doc- 
trine was totally unrealistic and actually unsound. 
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and freshwater organisms utilized as food. It also includes valuable and abundant information for the chemist, 
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Yet, by supporting the zero-tolerance concept as ap- 
plied to pesticide residues, the same fallacy in a 
slightly disguised form is being perpetuated. Now 
is the time to kill it, and an inereasing number of 
technologists are coming over to this viewpoint. 

Finally, let us consider intentional food additives. 
It is the clear intention of the law to exclude from 
the definition of food additive ‘‘ any substance 
generally recognized, among experts qualified by 
scientific training and experience to evaluate its 
safety, as having been adequately shown through 
scientific procedures to be safe under the conditions 
of its intended use.”’ 

Mr. Joseph Becker (July 1960 Food, Drug and Cos- 
metic Law Journal) points up the significance of ‘‘its 
safety’’ in contrast to the plural wording in the drug, 
pesticide, and color-additive laws. In the latter, quali- 
fication of the experts relates to the generic sense, 
that is, to knowledge of drugs as a group, or pesticides 
or color additives as groups. The importance to food 
technologists is that not all additives to foods are 
‘‘food additives’? by definition. Food components, 
pectin or sugar for example, are governed by parts of 
the amended Food, Drug and Cosmetic Act other 
than the Food Additives Amendment. The latter is 
fully permissive as to recognized food components. 

The Food Additives Amendment is, however, quite 
restrictive in two First, food additives 
shown under almost any condition to be carcinogenic 
are barred from use, regardless of their capability 
of safe use. This is the so-called Delaney Clause. 
Second, food additives whose use would promote de- 
ception cannot be used legally 

Millions of words are yet to be written regarding 
the cancer question, and few today will be here to 
read the last one, much less write it. No one wants 
to introduce any new cancer hazards. Plenty of them 
seem already to exist in natural and artificial en- 
vironments. But legislative compulsion, legally en- 
forced, to respect an empirical assumption in this 
regard seems out of place. The inflicted assumption 
is that no trace of any carcinogen can be detoxified 
and eliminated by an animal despite the accepted fact 
that animals can and do, by many mechanisms, handle 
determinable amounts of all other toxins. It is diffi- 
cult to understand how, if animals didn’t tolerate 
appreciable levels of carcinogens, their species sur- 
vived these millions of years. Laws ean and should, 
require pretesting as to safety. But can a law per se, 
even if its sponsor is Delaney, create safety per se or 
hazard per se in a chemical? Perhaps, as Congress 
may have intended, a ‘‘rule of reason’’ will prevail 
in application of the Delaney Clause. 

Concerning the deception clause, kindlier words 
can be said. Additives should not be employed to 
deceive the consumer, as all food technologists will 
agree. Rather, they are to help achieve one or more 
of several goals of mutual interest to consumer and 
producer and without sacrificing other attributes. To 
mention but a few, we may wish to build in conven- 
ience, keeping quality, nutritional values, flavor, tex- 
ture, appearance, or real economy. I say real economy 
to distinguish this from apparent economy resulting 


respects. 


from dilution of the nutrition-contributing compo- 
nents without the knowledge of the consumer, which 
would then be a deceptive use. Real economy can be 
improved by realizing the other goals, better keeping 
quality, for example. Appearance 
through additives that improve consistency or color 
ean be troublesome or controversial. There have been 
eases where the FDA has argued in effect that any 
such improvement of appearance is causing the prod- 
uct to appear better than it is, and hence is deception. 
Labeling should be expected to correct the situation, 
but the counter argument here is that, for many of 
those consumers who do not read the ingredient leg- 
end, it is the appearance that a product. 

A good statement relative to the use of food colors 
was made by Ross A. Chapman, of the Canadian Food 
and Drug Directorate, at the recent International 
Congress on Nutrition held at Washington. He said 
the situation demands that processors use food colors 
with discretion, and that ‘‘. . . the food manufacturer 
has a potent weapon which can strongly influence 
the choice of foods. . . . color could have either a good 
or bad influence on nutrition. If the consumer is at- 
tracted to a food because the color suggests the pres- 


improvement 


‘‘labels’’ 


ence of a significant proportion of highly nutritious 
ingredients such as eggs or butter, when, in fact, such 
ingredients are not present, the effect could be unde- 
sirable. On the other hand, if highly nutritious foods 
are made more attractive through the use of color 


then obviously the effeets would be beneficial.’’ 
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Seores of new nations have attained their freedom 
during the past fifteen years. Their millions of peo- 
ple, previously confined to inferior social and eco- 
nomie levels, now seek new status. They want more 
food, a recognition of their dignity, improved medical 
care, and a better future for their children. These 
goals can be accomplished only through education, 
better use of natural resources, and social and eco- 
nomie development. 

The food technologist has an important role to 
play in the economic evolution of these technologically 
underdeveloped countries. Fifteen years ago little 
was known about the techniques that can be applied 
in countries where economic development is sought 
in the span of a few years rather than over the 
long periods required in the Western countries, the 
United States, and Japan. Such attempts at ‘‘tele- 
scoped’’ development produce many problems that 
were not clearly recognized when the large-seale tech- 
nical assistance programs started, around 1950. This 
led to much disappointment, heartbreak, and frus- 
tration. Food technologists had their share of these. 
During the past three or four years some fairly clear 
and generally applicable principles emerged. These 
led to a much clearer recognition of some problems, 
and enhanced the effectiveness of most of this work. 

This article deals briefly with some of the major 
problems encountered in the application of food tech- 
nology in the technical and economic assistance pro- 
grams. 

Increased Farm Production 

Why and how are food technologists involved in 
such development programs’? There seems to be little 
agreement on economic theory among specialists in 
that field, but there are some points on which there 
is agreement. One of these points is that in any eco- 
nomically developing country the farmer must pro- 
vide more food for an increasing proportion of the 
population. This is necessary so that an inereasing 
percentage of the people can be engaged in other than 
food-producing activities. Since economic and indus- 
trial development siphons off many people from the 
land, the increased food production must be accom- 
plished by fewer people. Further, since arable land 
is limited in most countries, increased food produe- 
tion must usually be achieved on the existing acreage. 
Thus, production efficiency must be increased. That 
is why agricultural development is a first step in eco- 
nomie development and industrialization. Increased 
food production also often helps to meet foreign 


"From a paper presented at the 21st Annual Meeting of the 
Institute of Food Technologists, May 1961, New York City. 


Some Problems of Applying Food Technology in 
Underdeveloped Nations’ 


Z. |. Kertesz 
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exchange requirements and catalyzes the establish- 
ment of local manufacture of agricultural machinery 
and fertilizers. Agriculture is usually the first sector 
of the economy to generate capital formation through 
modernization. 


Diet Patterns 

Almost invariably, economic development results in 
definite shifts in the diet patterns. Some are desirable, 
but others are harmful. They might even endanger 
the success of the development effort. Any extent of 
development that leads to a higher standard of living 
will also result in increased use of preserved and 
more refined foods. The food technologist not only 
must help to prevent spoilage and misuse of precious 
food, but must be instrumental in preventing harmful 
developments such as indiscriminate application of 
manufacturing techniques that significantly lower the 
nutritive value of food. For example, the increased 
use of small, motor-driven rice mills produces white 
rice that replaces the significantly more nutritious 
home-pounded rice previously prepared in the homes. 


Traditional Food Technology 

The development of food technology in under- 
developed countries never starts from a void, for ail 
peoples have their own traditional food technology. 
The only exceptions are the very few surviving food 
scavengers—in the Brazilian jungle, in Africa, Aus- 
tralia, and a few other areas. This traditional food 
technology, often of remarkable sophistication, is 
sharply distinguishable from contemporary scientific 
food technology. The former evolved by trial and 
error, and without an understanding of the reasons 
for success, whereas modern food technology is the 
application of scientific principles in food processing 
and preservation. Admirable as many of the tradi- 
tional methods of food preservation are, they are not 
often suitable for large-scale production or for the 
type of marketing techniques that have to be used 
with large-scale food processing. At times they ean 
be ‘‘re-thought,’’ so to speak, on scientific lines lead- 
ing to products similar to the traditional food prod- 
uct. However, this is the exception rather than the 
rule. Even so, the food technologist can often improve 
the quality of local foods produced by traditional 
methods, usually in terms of eliminating waste and 
spoilage rather than from the standpoint of quality. 


The Psychological Breakthrough 

The long list of difficulties that a food technologist 
encounters in an economically undeveloped country 
may start with nontechnical factors. One of these 
is lack of interest. Often there is a resistance to 
innovations, even if suggested by the local people, and 
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much more so when proposed by outsiders. The 
people of all nations have pride in their culture and 
society, and they consider their food and food pattern 
to be the best. A psychological breakthrough is needed 
to convince people that their traditional way of doing 
things may not always be the best. The large-scale 
invasion of many countries by scores of ‘‘experts’’” 
suggesting new ideas and techniques often causes 
resentment and resistance. Little can be accomplished 
under such conditions. Only when the desire for 
change is clearly established can effective work be 
started. 


Raw Materials 

Once the decision has been made to proceed with 
a food technological project, raw materials must be 
given consideration. In the well-developed agricul- 
ture of the Western countries, the food technologist 
works with standardized high-quality raw materials, 
and has many specialists with whom to work on the 
various processing problems. In the undeveloped 
country, large-scale processing of heterogeneous raw 
materials is difficult and often impossible. For in- 
stanee, mangoes of different varieties and degrees of 
maturity will not give a satisfactory product when 
canned together. The same problem arises with vege- 
tables, animal products, and indeed with most raw 
materials used in the food industries. This is yet 
another reason why agricultural development must 
precede, or at least be concurrent with, the building 
up of the food processing industries. 


Mechanization 

In attempting to apply the Western-type food tech- 
nology in low-income economies it is often found that 
well-established methods of organization and process- 
ing are simply not applicable. Western food tech- 
nology is based on extensive use of machinery, power, 
and the ancillary services that are taken for granted. 
But in underdeveloped countries these might not be 
easily available. High labor costs provide incentive 
for the use of a considerable proportion of food proc- 
essing machinery in the U.S. In comparison with the 
value of the product, labor costs are much less in 
low-income countries. Capital is comparatively easy 
to obtain in the West. But even when it can be ob- 
tained in Asia, Africa, and South America the interest 
rates are usually much higher, often being pro- 
hibitive. Unless production is for export, through 
which higher sales can be obtained (usually together 
with government subsidy), the low per-capita income 
in technologically undeveloped countries limits domes- 
tic sales and use of processed foods. All these factors 
will influence the extent of mechanization that might 
prove suitable. 


Sanitation and Hygiene 

In this brief review of the woes of the Western food 
technologist working in a low-income, technologically 
undeveloped country, only mention can be made of 


>The use of the term ‘‘expert’’ is unfortunate and often a 
definite impediment in the work of those who have been sad 


dled with it. The expression ‘‘specialist’’ is more modest and 


eorrect. 


the problems of sanitation and hygiene. Disregard- 
ing the public health problems in this field, sanitation 
and hygiene have a direct bearing on the success of 
food preservation efforts. This holds for the handling 
of raw materials, plant sanitation, purity of the water 
used, disposal of refuse, and the many other aspects 
that will affect the effectiveness of the processing, the 
quality, and the commercial value of the product. 
Food processing can be effective only if the required 
roads, transport facilities, marketing system, store- 
houses, and the like exist. This is a part of what is 
considered today as a country’s ‘‘infrastructure,’’ or 
‘social overhead.’’ Dealing with perishable raw prod- 
ucts and with less perishable yet vulnerable processed 
foods, the food industries depend much more than 
other manufacturing developments on the efficiency 
of these services. When they do not exist, or are in- 
adequate, this might easily limit or even decide the 
possibility of establishing a food processing facility. 


Lack of Trained Personnel 

The lack of a trained labor force and, perhaps even 
more important, the absence of the foreman-type of 
person, is a great impediment to food processing in 
these new countries. Often there is a lack of tech- 
nically trained personnel. And when graduate chem- 
ists, bacteriologists, and engineers are available, their 
own ideas concerning participation in food processing 
often differ from those shared by Western food tech- 
nologists, who, as a rule, do not hesitate to roll up their 
shirt sleeves and go to work. This situation derives 
from the usually sharp horizontal stratification of 
non-Western cultures. However, the spirit of ‘‘doing’’ 
as contrasted with ‘‘directing’’ is becoming accepted, 
and the problem stated here is gradually decreasing 
in significance in countries where technical assistance 
activities have been in progress for several years. 


Food Laws and Regulations 

Food laws and regulations are important factors 
in retarding the development of food processing in- 
dustries in many new countries. Interestingly enough, 
this works in two ways. Food laws are either non- 
existent or excessive. In many countries, especially 
during the first half of this century, U.S. or British 
food laws were adopted without discrimination. This 
resulted in laws and requirements that are sheer non- 
sense in terms of local conditions and possibilities. 
Food laws and regulations must be built from the 
ground up. They must be rational, fair, enforceable, 
and enforced. This is now recognized in some coun- 
tries. Certainly, this is one aspect of food production 
and processing where the food technologist must play 
an important role. 


A Longstanding Controversy 

The food technologist in a new and undeveloped 
country often becomes involved with a long-standing 
controversy that poses two questions. What is the role 
of Western-type, high-technological-level food manu- 
facturing schemes in the evolution of local tech- 
nology? Are such enterprises useful, or are they so 
out of phase that they exist outside the evolutionary 
scheme of the country ? 
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Highly mechanized modern factories have been in 
existence in many countries of otherwise low techno- 
logical level. Examples are the manufacture of tea, 
vegetable oils, and tapioca, and the many fine flour 
mills and breweries all over the world. Current phil- 
osophy is that such plants must be regarded as useful 
examples, and training grounds. Their existence will 
not negate the need for step-by-step development of 
the local food industries. By providing some _ per- 
sonnel trained in Western ideas of sanitation and 
operation, these people will enhance the evolution of 
rational manufacturing schemes, demonstrate the 
merits of mechanization in addition to saving labor, 
the imperativeness of plant sanitation, and the many 
other factors that lead to suecessful food manufae- 
ture. 


Public Relations 

The Western food technologist working in a low- 
income, technologically undeveloped country has to 
face many problems. He will need all his knowledge 
of the principles of food technology, with its interre- 
lation of biochemistry, bacteriology, and engineering. 
He will encounter a great many problems outside his 


required technical competence. Solving these, or 
learning to live with them, is a major factor in his 
success as a food technologist. This, indeed, is the 
major lesson learned in over a decade of technical 
assistance operation. Technical development is_ in- 
separably dependent on technical and social evolution 
in all aspects, on agriculture, social customs, labor 
laws, and a multitude of other factors that must all 
be considered together as parts of a broader picture 
of which food technology is but a small part. To be 
effective, the food technologist must be pliable, broad- 
minded, and tolerant. His work, while obviously 
concentrated on technical aspects, must take into con- 
sideration a broad spectrum of social, ethnie, legal, 
and economie problems with which he has but passing 
contact in a Western country. But his main problem 
is to learn to deal with people, and manage to convey 
his ideas to his local counterparts despite their differ- 
ent backgrounds and languages. 


Program Evaluation 
Over-all, technical assistance to the new and tech- 
nically undeveloped nations has not been as effee- 
tive as it could have been if many of the problems 
cited above had been recognized earlier. A second 
major factor is that much of the technical assistance 
has been short-term and too limited. The affluent 
countries failed to give enough substantial and econ- 
tinuous assistance. Thirdly, and in all fairness, it 
should be stated that local leaders of new nations, 
though interested in technical evolution, were often 
unwilling to generate the changes in the social strue- 
ture necessary for such telescoped development. 
This brief article has concentrated on problems and 
difficulties, but we must not overlook the fact that 
much has already been learned and accomplished. 
One may hope that, with better definition of the 
infinite ramifications of technical development, the 
work of food technologists and those working in other 
fields will become more effective. 
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field, Chairman, Gerber Products Company, Fremont, 
Michigan 

Graduate Awards Jury: Dr. M. A. Joslyn, Chairman, Univer- 
sity of California, Human Nutrition and Home Economies 
Department, 305 Hilgard Hall, Berkeley 4, California 

International Award Jury: Major J. G. Armstrong, Chairman, 
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Undergraduate Awards Jury: Mr. A. I. Nelson, Chairman, 
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Committee on Citrus Products 
The objectives of this committee are as follows: 


1. This committee in conjunction with the Annual Meeting 
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tion of papers on citrus research and technology at the 
Annual Meeting of the Institute. 
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Mr. David E. Pritchett, Dr. Francis Griffiths 
Vice-Chairman Mr. R. W. Kilburn 
Dr. E. A. Beavens Dr. L. G. MacDowell 
Mr. C. G. Biesel Mr. Virgil S. Troy 
Mr. Charles Brokaw Dr. Reese Vaughn 
Mr. R. E. Cox Mr. C. J. Duffy 
Dr. W. R. Roy Mr. D. R. Genung 
Dr. Matthew K. Valdhuis Dr. R. B. MeKinnis 
Dr. Fred Wenzel Mr. W. G. Mitchell 
Mr. Willard E. Baier Mr. D. E. Pritchett 


Committee on Civil Defense 
The primary objective of this committee is to create an 
awareness in the members of the Institute of Food Technolo- 
gists of the problems that could be faced by the food industry 
in a national emergency. 


Dr. Richard H. Forsythe, Chairman, Department of Poultry 
Husbandry, Iowa State University, Ames, Iowa 
Dr. Franklin W. Barber Mr. John H. Kilbuck 
Dr. Howard Bauman Dr. Keith Lewis 
Dr. Rudolph H. Ellinger Mr. George W. Putnam 
Dr. Louis B. Rockland 


Committee on Constitutien and By-Laws 


This Committee shall receive proposals for amendments to 
the Constitution. These it shall study and make recommenda- 
tions thereon for submission to the Executive Committee of 
the Council. 


Mr. Hugh Griswold, Chairman, Owens Illinois Glass Company, 
500 Sansome Street, San Franciseo 11, California 
Mr. R. F. Light Dr. Byron M. Shinn 
Mr. C. D. Pratt Mr. Stephen M. Anderson 
Mr. Richard Averill 


Committee on Education 


Objectives: Continue work with schools in curriculum plan- 
ning to bring all eurricula closer to ideal objectives of the 
Institute. Recommend to the Institute actions which should be 
taken to further interest students in the field of Food Science, 
Technology and Engineering. 


Dr. B. S. Schweigert, Chairman, Department of Food Science, 
Michigan State University, East Lansing, Michigan 
Dr. Gale R. Ammerman Dr. Walter L. Obold 
Dr. Reid T. Milner Dr. Arthur P. Sidwell 
Dr. E. B. Oberg Dr. Walter L. Dunkley 
Dr. C. E. Samuels Dr. Carl H. Krieger 
Dr. Paul A. Buck Dr. Gideon E. Livingston 
Mr. John M. Heinen, Jr. 


Committee on Finance 
This committee has the general responsibility of initiating 
policy in respect to the handling of Institute finances, of 
approving the annual budget, and of discharging such other 
duties in connection with the business affairs of the Institute 
as may be assigned to it by the Treasurer. 


Dr. Arthur N. Prater, Chairman, Gentry Div., Consolidated 
Foods Corp., P.O. Box 1471, Glendale 5, California 
Mr. W. Ray Junk, Dr. James W. Evans 
Vice-Chairman Mr. Stephen L. Galvin 
Mr. George E. Brissey 


Committee on Food Additives and Components 

General Objectives: To collect and interpret information 
of both a regulatory and scientific nature on new develop- 
ments and problems in the field of food additives and stand- 
ards of identity as may be decided by the committee to be 
needed and helpful to the Institute of Food Technologists. 
Such material will be ordinarily disseminated through publi- 
eation in Food Technology. 


Dr. R. L. Hall, Chairman, Research and Development Division, 
McCormick and Company, Incorporated, Baltimore 2, 
Maryland 
Dr. D. B. Hand 
Mr. C. D. Pratt 
Dr. Margaret Ives 
Dr. R. C. Sherwood 


Mr. Walter H. Williams 
Dr. Ross A. Chapman 
Mr. Alan C. Richardson 
Dr. Reese H. Vaughn 
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Committee for Assistance to the Food 
and Drug Administration 


This committee has the responsibility for making recom- 
mendations to the Executive Committee whereby the Institute 
of Food Technologists might cooperate with and assist the 
Food and Drug Administration. When recommendations are 
accepted, this committee shall assist in seeing that they are 
carried out. 

Dr. J. F. Mahoney, Chairman, Merck & Company, Rahway, 
New Jersey 
Dr. H. C. Spencer . B. F. Daubert 


Committee on History 


The Committee on History has the responsibility, during the 
year, for recommending (a) whether efforts should be continued 
to record the history of the Institute of Food Technologists; 
and, if further records are to be made, (b) how such records 
can best be compiled and permanently recorded. Further, this 
committee is to recommend how historical material that has 
already been written but not recorded should be handled for 
appropriate disposition. 

Mr. John H. Nair, Chairman, 9 Dunnder Drive, P.O. Box 37 
Summit, New Jersey 


v, 


Dr. E. A. Beavens Dr. John T. R. Nickerson 
Mr. C. A. Greenleaf Mr. Clarence K. Wiesman 
Miss Dorothy Ann Huber Dr. J. G. Woodroof 


Committee on Membership 
The Committee on Membership is to plan and initiate, in 
cooperation with the Executive Secretary of the Institute, a 
program by which the membership growth rate of the Insti- 
tute can be expected to be accelerated. 


Dr. Bruee H. Morgan, Chairman, Research and Development 


Department, Continental Can Company, 1350 West 76th 
Street, Chicago, Illinois 

Mr. William A. Brittin Dr. Carl H. Koonz 

Mr. Clifford F. Evers Mr. D. W. Riester 


Committee on Nominations 
The nominees for officers and councilors-at-large shall be 
selected by the Committee on Nominations as prescribed in 
Article VIII, Section 1, 2, and 3 of the Constitution and 
Article IX, Section 8 of the By-Laws. 
Mr. Leslie F. 
Indianapolis 20, Indiana 
Mr. Fred C. Baselt Mr. Robert L. Olson 
Dr. Samuel A. Goldblith Dr. Ira I. Somers 
The Chairman of each regional section is also a member of 


tutledge, Chairman, 5751 N. Delaware St., 


this committee. 


Committee on Professional Relations and Status 


The Committee on Professional Relations and Status has the 
responsibility for: 

1. Initiating and conducting continuous investigations of mat- 
ters pertaining to professional relations and status, includ- 
ing economic status, of the Institute membership. 

2. Originating or considering suggestions from various sources 
intended to improve the professional standing and the 
status of food technologists. 

Dr. Gale R. Ammerman, Chairman, Libby, MeNeill & Libby, 

Eastern Division Laboratories, Blue Island, Illinois 

Dr. A. J. Ganz Mr. W. J. Klinker 

Mr. R. B. Marshall Dr. W. J. Stadelman 

Mr. H. W. Putnam Mr. James M. Dugger 

Mr. Charles W. Kaufman Mr. Clifford F. Evers 
Mr. R. D. Trelease 


QUAKER 
BRAND 


QUALITY FLAVORS 


HENRY H. OTTENS MFG. CO. 


129-31 South Front Street, Philadelphia 6, Penna. 


THE SIGN OF 


SINCE 1884 


CULTURED BUTTER FLAVORS 
SPRAY-DRIED POWDERED FLAVORS 
ESSENCES + EXTRACTS + EMULSIONS 

SPECIAL FLAVOR BLENDS 


The facilities of our laboratories and 
technical staff are at your service 
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Vitamin A man 


Eric McLean is our production manager. You might also call 
him chief officer in charge of assuring trouble-free vitamin A 
fortification of food products like margarine. This is easily ac- 
complished with our Myrax® Vitamin A Acetate or Palmitate, ot 
Myvax Dry Vitamin A Palmitate. 

Mr. McLean also processes fats and oils. So do you. If you 
have any problems involving the incorporation of his products 
with yours, we might have the answers. 

Distillation Products Industries, Rochester 3, N. Y. Sales 
offices: New York and Chicago e W. M. Gillies, Inc., West 
Coast ¢ Charles Albert Smith Limited, Montreal and Toronto. 


leaders in research and 
production of vitamin A 


Distillation Products Industries 
iso division of Eastman Kodak Company 


Committee on Publications 


The Committee on Publications has the responsibility and 
authority for investigation, review, study, and recommenda- 


tion on any matter concerning publication policy to the Ex- 
ecutive Committee of the Council. 
Dr. Howard Spencer, Chairman, Dow Chemical Company, Mid- 
land, Michigan 
Dr. Reid Milner 
Dr. Georg A. Borgstrom 
' Dr. Bruee E. 


Dr. B. F. Daubert 
Dr. J. C. Ayres 
Ellickson 


Committee on Qualifications 


This committee shall operate in accordance with Article LX, 
Section 4, of the By-Laws of the Institute. Also refer to 
Article V, Sections 4 and 5, of the By-Laws, which also deals 
with the activities of this committee. 


Mr. George E. Brissey, Chairman, Swift and Company, Union 
Stock Yards, Chicago 9, Illinois 
Mr. Dan J. Ridenour 
Mr. John M. Heinen, Jr. 
Mr. F. Warren Tauber 
Dr. Delbert M. Doty 
Dr. Robert M. Schaffner 
Mr. Walter MeAllister, Mexico 
Dr. Vietor M. Lewis, Australia 
Mr. Lineoln J. Frost, Canada 


Committee on Quality Control of Food Products 


This committee has as its broad objectives the study of 
matters pertaining to systems and techniques of quality con- 
trol of foods and the dissemination of pertinent information 
on the subject to members of the Institute. 


Mr. Bruno Filice, Chairman, Filiee and Perrelli Canning Com- 
pany, 1200 South 10th Street, Richmond, California 
Mr. Lewis W. Beem Mr. Harry E. Korab 
Dr. Paul A. Buck Dr. Amihud Kramer 
Dr. James Dietz Mr. Norman E. Liles 
Dr. Richard Guyer Mr. Abe Mittler 
Mr. Stanley Hotehner Mr. Rolie O’Neal 
Mr. William J. Hoover Dr. Gordon Rowe 
Mr. Robert N. Johnson Dr. F. Miles Sawyer 
Dr. Howard Stier 


Committee on Resolutions 


The Committee on Resolutions is responsible for the prepara- 
tion and presentation of appropriate resolutions at the Annual 


Meeting as directed and authorized by the Executive Com- 
mittee and the Council. 


Dr. Charles J. Bates, Chairman, The Procter and Gambie 
Company, 846 Northern Parkway, Cincinnati 24, Ohio 
Dr. Ernest A. Fieger Dr. Wilbur A. Gould 

Mr. William L. Sulzbacher 


Committee on Taste Testing 


Jeneral objectives: To list and classify procedures and 
methods used in taste testing. To evaluate procedures and 
methods used in taste testing and recommend those that should 
be adopted for use. To encourage research effort in those 
areas lacking definitive information. 


Dr. H. L. Stier, Chairman, National Canners Association, 1133 
20th Street, N.W., Washington, District of Columbia 
Dr. M. A. Amerine Mr. Albert J. Byer 
Dr. R. J. Carbonell Mrs. Barbara Hall Ellis 
Mr. John Coleman Dr. Elizabeth Murphy 
Mrs. Elsie H. Dawson Dr. D. R. Peryam 
Dr. Helen L. Hanson Mrs. Lois A. Sather 
Dr. Amihud Kramer Dr. F. Miles Sawyer 
Mr. Dean Foster Miss Marion Simone 

Dr. K. G. Weckel 


Ad Hoc Committee to Study Establishment of 
an Award for Young Research People 


This committee shall study the desirability of establishing 
an award that would give appropriate recognition to young 
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Textures for sale 


In fat-based foods Myverol® Distilled Monoglycerides are widely recognized for one group of 
effects. In shortening, for example, they so control the tricky relationship between batter “curdle,” 
bubble size, and cell-wall strength that a wonderful cake texture comes out of the oven. They permit 
peanut butter to go to the beach on a July day without leaking oil, yet spread smoothly after a 
week in the refrigerator. 


In starch-based foods Myverol Distilled Monoglycerides have won just as big a place for an en- 
tirely different effect—the complexing of dissolved amylose. Dehydrated potato products have 
enjoyed their rip-roaring success because they make up into a food that looks like, tastes like, and 
is mashed potato, not library paste. Hot cereals no longer need inevitably turn jellylike a certain 
time after cooking. 


A very small content of these unique molecularly distilled monoglycerides pro- 
foundly affects the delicate architecture of foods. Prepared from the glycerolysis of 
edible fats or oils, Myverol Distilled Monoglycerides are exempt from the Food Additives 
Amendment. For technical data and prices write Distillation Products Industries, 
Rochester 3, N. Y. Sales offices: New York and Chicago « W. M. Gillies, Inc., West 
Coast e Charles Albert Smith Limited, Montreal and Toronto. 


distillers of monoglycerides Also... vitamin A in bulk 
made from natural fats and oils Ay for foods and pharmaceuticals 


Distillation Products Industries is o division of Eastman Kodak Company 
17 
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people for outstanding contribution in food research. If de- 
sirability is established, the committee shall recommend to 
the Executive Committee how recognition might be given. 


Dr. Reese H. Vaughn, Chairman, Department of Food Science 
and Technology, University of California, Davis, Cali- 


fornia 
Dr. P. K. Bates Dr. Margaret Ives 
Mr. J. M. Heinen Dr. Horace L. Sipple 


Ad Hoc Committee to Study the Advisability 
of Setting Up a Board of Directors 

By Council directive, this committee has the responsibility 

to study the advisability of setting up a Board of Directors to 

serve as the legal representatives of the Institute of Food 


Technologists and, as such, to have, hold, and administer all 
the property, funds, and affairs of the Institute. Furthermore, 
of 


if this committee recommends favorably for such a Board 
Direetors, it shall develop a complete plan of reorganization to 


effect the same. 


Dr. I. J. Hutchings, Chairman, H. J. Heinz Company, P.O. Box 
57, Pittsburgh 30, Pennsylvania 
Dr. Edward E. Anderson Dr. John H. Nair 
Mr. Stephen L. Galvin Dr. Arthur N. Prater 
Dr. John M,. Jackson Mr. Ray B. Wakefield 


Ad Hoc Committee on Food Science Abstracts 
The immediate objective of the Committee will be to study 
all possible ways by which the world’s food scientists and 
technologists can be provided with up-to-date abstracts of all 


important literature on food science and advise the Council 
of the Institute as to the feasibility of these. Also, the Com- 
mittee is expected to recommend what role the Institute might 


take in bringing such abstracts into being. 


Dr. John C. Ayres, Chairman, Department of Dairy and Food 
Industries, Iowa State University, Ames, Iowa 
Dr. M. L. 
Dr. Georg A. 


Anson Dr. F. N. Peters 
Dr. George F. Stewart 


sorgstrom 


Ad Hoc Committee on the First International 
Congress of Food Science and Technology 
This Committee is to cooperate, on behalf of the Institute 
of Food Technologists, with other food groups in planning 
and staging the First International Congress of Food Science 
and Technology, to be held in London, England, September 
18-21, 1962. The Committee shall recommend how the Insti- 
tute of Food Technologists might appropriately participate 


in the Congress. 


Dr. E. M. Mrak, Co-Chairman, University of California, Davis, 


California 


Dr. G. F. Stewart, Co-Chairman, Department of Food Science 
and Technology, University of California, Davis, California 


Dr. M. L. Anson 


Ad Hoc Committee to Develop a Manual 
for Section Officers 


The objective of this Committee is to develop a manual that 
will assist all section officers by giving them the duties and 
responsibilities of the various offices along with recommended 


committees and their duties. 


Mr. H. W. Putnam, Chairman, 814 Iris Court, Jeffersonville, 
Indiana 
Dr. J. J. Albrecht Dr. Frank A. Lee 
Mr. F. J. Erickson Dr. Cora Miller 
Mr. Frank C. Lamb Dr. Radeliffe F. Robinson 


Ad Hoc Committee on Public Relations 
This committee shall have the responsibility of cooperating 
with the publie relations counsel that has been retained by 
the Institute of Food Technologists for twelve months for 
the purpose of recommending a program of public relations 


18 


FOOD TECHNOLOGY, NOVEMBER, 1961 


activities for the Institute and carrying out some of these 

activities. 

Mr. L. B. Sjostrom, Chairman, Arthur D. Little, Incorporated, 
Acorn Park, Cambridge 40, Massachusetts 


Dr. Aaron L. Brody Mr. Robert D. MeMillen 
Mr. Wilbur G. Enns Mr. Dennis H. Murphy 
Mr. W Ray Junk Dr. Herbert E. Robinsor 


Mr. Norbert J. Leinen Mr. Clarence K. Wiesman 


Ad Hoc Committee to Study Establishment 

of an I.F.T. Scientific Lectureship 
This Committee is to study the possible establishment of a 
lectureship under the sponsorship of the Institute of Food 

Technologists. 

Dr. Hans Lineweaver, Chairman, Western Regional Research 
Lab., U.S.D.A., 800 Buchanan Street, Albany 10, Cali 
fornia 
Dr. Frederick J. Francis Dr. C. H. Koonz 
Dr. Joseph H. Gast Dr. John Liston 
Mr. W. Ray Junk Dr. R. T. Milner 

Dr. Isaae Peters 


Ad Hoc Committee to Study Student 
Member Activities 


This committee shall study ways and means by which the 
Institute of Food Technologists can strengthen its relation- 
ships with Student Chapters and thereby stimulate students’ 
interests and activities so as to increase their awareness of 
professional privileges and responsibilities. 
Dr. E. E. Burns, Chairman, Department of Horticulture, Texas 
A. & M. College, College Station, Texas 
Mr. Melvin D. Fields Dr. C. E. Samuels 
Dr. Richard H. Forsythe Dr. B. S. Schweigert 

Mr. L. O. Van Blaricom 


Liaison Representative to the Agricultural Research 
Institute of the National Research Council 
Appointed by the President to keep the Institute informed 
of the activities of this organization. 
Dr. Charles H. Mahoney, Research Laboratories, National 
Canners Association, 1133 20th Street, N.W., Washington 
6. D. C. 


Liaison Representatives to the Council of American 


Association for the Advancement of Science 
Dr. Charles N. Frey Dr. M. A. Joslyn 


Liaison Representative to the Food and Nutrition 
Board of the National Research Council 
Dr. L. J. Teply, Expanded Aid to Nutrition, UNICEF, United 
Nations Building, New York, New York 


Liaison Representative to the Food Protection 

Committee of the National Research Council 

Dr. John F. Mahoney, Merck & Company, Incorporated, Rah- 
way, New Jersey 


Liaison Representative to the U. S. National Committee 
for the International Institute of Refrigeration 
Dr. H. C. Diehl, Trans-Ameriean Refrigerated Services, Ltd., 
P.O. Box 1275, Colorado Springs, Colorado 


Ad Hoc Committee to Study the Possible Role of IFT in 
Assisting Government and World-Wide Food Programs 
Dr. H. C. Diehl, Chairman, Trans-American Refrigerated 

Services, Ltd., P. O. Box 1275, Colorado Springs, Colorado 
Dr. Harold Humphrey 
Dr. C. G. King 
Dr. Emil M. Mrak 


Dr. Harry E. Goresline 
Dr. G. E. Hilbert 
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1962 Food Technology Industrial Achievement Award 


Winner to Be Named Soon 


Members of the Institute of Food Technologists are 
invited to submit their choice now, for the 1962 Food 
Technology Industrial Achievement Award. The sim- 
ple procedure consists of sifting out in your mind, 
all recent products or processes which could be con- 
sidered worthy of the honor—either within or out- 
side of your Organization or Institution. 

Next step is determining whether or not the product 
or process qualifies for the Award. Does it offer a 
significant advance in the application of Food Tech- 
nology to food production? Has it been successfully 
applied in actual commercial operation for at least 
six months, but not over four years from this month? 

This should eliminate several, and when your de- 
cision is final, submit your Nomination in letter form 
including the following: 


A. Name of Company or Institution 

B. Name of Product and/or Process 

C. Description of Produet or Process 

D. Statement or reason for considering this a meri- 
torious achievement. 

E. Statement listing individuals chiefly responsible 
for the achievement and their individual con- 
tributions 

F. Statement indicating the time and extent of 
commercial utilization 


Nominations must be limited to an absolute maxi- 
mum of three single-spaced typewritten pages. 

The Company or Institution winning the Food 
Technology Industrial Achievement Award will be 
presented a bronze Plaque plus, insofar as possible, 
public recognition at the time of presentation during 
the 22nd IFT Annual Meeting at Miami Beach in 
1962. Furthermore, the individual(s) chiefly re- 
sponsible for the product or process, either through 
basie research or development, will each be presented 
with an engrossed plaque and be given publie recog- 
nition for his achievements. 

While the Award is available each year, such high 
standards of merit are expected that the following is 
included in the rules governing it: ‘‘It is, therefore, 
not anticipated that a suitable meritorious subject 
will be found every year. It is accordingly the pre- 
rogative of the Awards Jury to pass or postpone the 
Award whenever in the judgment of the Jury none 
of the nominations fully meet the high standards of 
achievement for which this Award is established.’’ 

Upon completion of your Nomination, submit it to: 

INSTITUTE OF Foop TECHNOLOGISTS 
176 West Adams Street 
Chicago 3, Illinois 


DEADLINE FOR RECEIPT—December 1, 1961. 


++ J a 
FOR LABORATORY 


UNSURPASSED EFFICIENCY 
NON-PULSAT ING PRESSURE 
NEAR 100% SAMPLE RECOVERY 
FINGER-TOUCH CONTROL 


* DOWN TO 10 ml. SAMPLE 


* INSTANT SET-UP 
* INSTANT ACTION 
% INSTANT DISASSEMBLY 
All new! * INSTANT CLEAN-UP 
Uniquely simple! 
xe 
Anybody can run it! 
For full information, 
* U 
WRITE NOW! 
** BACKED B 


Y MORE THAN 10 YEARS RESEARCH 


P TO 9000 POUNDS PRESSURE 


SAMPLE 
- HOMOGENIZED 
| 


CAVITATION 
“HOMO VALVE 


INITIAL 
SAMPLE 
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CALL FOR NOMINATIONS 
The Babcock-Hart Award 


Any member of the Institute of Food Technologists 
may submit a nomination for the 1962 Babecock-Hart 
Award between now and the January 1, 1962, dead- 
line. 

To be considered, nominations must be made on the 
prescribed nomination form, which may be obtained 
from the Executive Secretary. 


Donor of the $1,000.00 and engrossed plaque ac- 
companying the Award is the Nutrition Foundation. 
Purpose of the Award is: ‘‘To honor a person who 
has distinguished himself or herself by contributions 
to Food Technology which have resulted in improved 
public health through some aspect of nutrition or 
more nutritious food.”’ 

To be eligible, a nominee must have made a tech- 
nological development, or a scientific contribution 
leading directly to a technological development, which 
favorably affects the nutritional well-being of the 
public. Contributions in clinical nutrition and funda- 
mental scientific studies in nutrition cannot be con- 
sidered as qualifying according to conditions estab- 
lished by the Donor. 


The Nicholas Appert Award 


Any member of the Institute of Food Technologists 
may submit a nomination for the 1962 Nicholas 
Appert Award between now and the January 1, 
1962, deadline. 


To be considered, nominations must be made on the 
prescribed nomination form, which may be obtained 
from the Executive Secretary. 


Donor of the $1,000.00 honorarium accompanying 
the Award is the Institute of Food Technologists. 
The Award, originated by the Chicago Section, also 
includes a Bronze Medal, which is donated by that 
Section. Purpose of the Award is: ‘‘To honor a 
person for pre-eminence in and contributions to the 
field of Food Technology.’’ 

Qualifying criterion for a nominee includes merely 
the fact that the nominator considers the individual 
so pre-eminent in the field of Food Technology that 
he or she should be acclaimed for contributions there- 
to. This precludes consideration of personality or 
other characteristics outside the field of contributions 
to Food Technology, for such factors may not be con- 
sidered by the Awards Jury in making the selection. 


1961 
Nov. 5-8 National Frozen Food Association, Bal Har- 
bour and Americana Hotels, Miami Beach 
Nov. 6-10 National Hotel Exposition, Coliseum, New 


York City 
Nov. 6-11 4th General Assembly of the Experimental 
Center for Refrigeration, Valencia, Spain 


Nov. 12-15 Air Conditioning and Refrigeration Institute, 
Homestead Hotel, Hot Springs 

Nov. 15 British National Association of Wholesale 
Distributors of Frozen Foods—Annual Lunch, 
Troeadero, London 

Nov. 27- 28th Exposition of Chemical Industries, New 

Dee. 1 York Coliseum 

Dee. 1-3 National Automatic Merchandising Assn. 


Western Conference and Exhibit, Los An- 
geles, California 

Annual Dry Bean Research Conference, Brown 
Palace Hotel, Denver, Colorado. 


A Course in Civil Defense for the Food In 
dustry, Indianapolis, Indiana. For further 
information contact Mr. G. M. Clark, Stokely- 
Van Camp, Ine., 941 North Meridian Street, 
Indianapolis 6, Indiana 

A Course in Civil Defense for the Food In 
dustry, Ames, Iowa. For further information 
contact Dr. Richard H. Forsythe, Dept. of 
Poultry Husbandry, Iowa State University, 
Ames, Iowa 

Institute of American Poultry Industries’ 
33rd Annual Fact Finding Conference; Mu- 
nicipal Auditorium, Kansas City, Missouri 


Jan, 15-17 


Feb. 9-11 


Coming Events 


An open invitation is extended to readers of Foop TecHNoLoGy to send in to the Editorial Office, P. O. Box 164, Davis, California, 
notices of annual or national meetings of interest to food technologists. 


Feb. 27-28 Tenth Annual National Dairy Engineering 
Conference, East Lansing, Michigan. For 
further information write A. W. Farrall, Agri- 
cultural Engineering Department, Michigan 
State University, East Lansing, Michigan 
International Symposium on Food Protection, 
Department of Dairy and Food Industry, 
Iowa State University, Ames, Iowa 
June 10-14 Twenty-second Annual Meeting of the Institute 
of Food Technologists, Fontainebleau Hotel, 
Eden Roc Hotel, Miami Beach, Florida 


Commission 9 of the International Institute 
of Refrigeration. For further information 
write Dr. W. T. Pentzer, Agricultural Mar- 
keting Service, U. 8S. Department of Agricul- 
ture, Washington 25, D. C. 


May 10-12 


Aug. 20-24 


Sept. 8-16 Fifth International Food Congress and Ex- 
hibition, New York Coliseum. Further infor- 
mation about the Congress may be obtained 
from James Muckell, Seeretary, Fifth Inter- 
national Food Congress Ine., 527 Madison 
Avenue, New York 22, New York 


First International Congress of Food Science 
and Technology, Imperial College of Science 
and Technology, London, England. For fur- 
ther information write Francis J. Griffith, 
Honorary Secretary, 14 Belgrave Square, 
London, 8S. W. 1, England 


Sept. 18-21 


1963 
May 23-26 Twenty-third Annual Meeting of the Institute 
of Food Technologists, Cobo Hall, Detroit, 


Michigan 


+ 
| 
Dee. 5-7 
; 1962 
Jan, 8-12 
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Programming Clean-in-Place Systems 


CIP (cleaning in place) is cleaning by controlled 
cireulation of cleaning and sterilizing agents without 
dismantling food-process equipment contact surfaces 
and lines. The following benefits can be expected: 


1) The cleaning job is greatly improved. 

2) Savings are made in plant operations cost. 

3) The possibility is eliminated of missing any 
surfaces or cleaning them improperly. 
The chemicals used can be stronger and more 
efficient. 
The human element is limited. 
Precontamination is eliminated during re-as- 
sembly of lines and equipment. 
Life of lines and equipment is increased by 
elimination of the damage that occurs during 
assembling and dis-assembling. 
Loss of product from leaky lines and valves 
is eliminated. 
Insurance rates are reduced because of the 
elimination of hazards such as climbing in and 
out of storage tanks, vacuum pans, ete., and 
the elimination of wet and slippery floors. 
Improved working conditions attract and keep 
a better and more competent type of help. 
Over-all plant efficiency is increased through 
programming and maximum utilization of 
equipment. Reduction of down time for clean- 
ing allows greater actual production time. 
Improved quality and shelf life of finished 
products through elimination of sources of 
contamination reduces returns and increases 
sales. 
Automatic valving can be applied, making 
possible savings of process control with in- 
creased over-all plant efficiency. 


14) Welded lines can be installed. 


To obtain these advantages of CIP, care must be made 
in selection of the circulating system and application 
of CIP to the operation. Inadequate CIP equipment 
and improper application could prove costly and 
eliminate the benefits and savings that justify CIP 
in the first place. The cireulating equipment and its 
control are the basic unit of any system. 

Actual cleaning of product lines and processing 
and storage vessels is accomplished by recirculating 
cleaning and sanitizing solutions at the proper ve- 
locity, temperature, and time cycles. Programming 
is the means by which these various cleaning and 
sanitizing operations are initiated and controlled. 
The programming of a CIP system depends on the 
type of circuits, equipment, and product lines to be 
cleaned. For example: In a food-processing plant 
vou can have two different types of cleaning circuits: 
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1) an open circuit, for cleaning cooking, processing 
and filling equipment, batching, holding vessels, and 
tanks; and 2) a closed circuit, for cleaning continuous 
processing units and lines, ete. Each type of cireuit 
requires a different cleaning program. 

Hot and cold processing lines require different pro- 
grams—differences in cleaning solution, concentra- 
tion, velocity, temperature, or time as determined by 
type of product, soil, ete. 

Beeause of these variations of the cleaning cyele 
for a CIP system, care must be taken to select the 
proper circulating equipment and program controls, 
in the application of equipment to a system. The 
importance of the CIP circulating unit and its pro- 
gramming controls cannot be stressed too strongly. 
This equipment directs the application of cleaning 
solutions at the optimum concentration, temperature, 
and velocity. This equipment must also ensure full 
contact of the solutions to all surfaces to be cleaned 
in the minimum amount of time. 

There are several basic types of circulation clean- 
ing units in use today. Units’ with one, two, or three 
solution tanks, plus numerous versions of these units, 
are presently operating in hundreds of processing 
plants. The two- and three-tank units are the pre- 
ferred types because they cover a wider range of 
cleaning operations. Programming the CIP unit re- 
quires a completely automatic unit having adjustable 
tripping lugs on timer, or a punch-eard program se- 
lector. This selector controls the various time and 
temperature cycles plus the pressure and recording 
instruments. 

The instruments, valves, pumps, and controls pro- 
grammed in an automatic CIP system are: 


1) A recording thermometer to record the tem- 
perature of all solutions at the return to the 
central unit. 

A record of elapsed time of each phase of the 
cleaning cycle. 

Three temperature controls for the rinse water 
and alkali and acid solutions. 

A temperature control for the sterilizing cycle. 
A temperature control located in the cireculat- 
ing line directly after the steam and water 
mixing chamber, to shut off the entire system 
when the temperature approaches 200°F. 
Control of the concentration of the chemicals, 
for proper concentration during the cleaning 
eyele. 

A safety control to gradually add cold water 
to cool storage tanks after cleaning, to prevent 
collapse of the tank from the vacuum that 
sudden cooling creates. 
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CIP SYSTEM PROGRAM 
SEQUENCE 


AUTOMATIC 
TIMING 


TIME, 


TIME, (@) UNITS « MINUTES (8) UNITS (5) MINUTES 
6s 16 4 32 
VO-LEVEL CONTROL 1 | VO-LEVEL CONTROL 
V2-BURST VALVE (@uURGT CYCLE NOT USED FoR Limes) V2-BURST VALVE 


VI-DIVERT VALVE 
V6-RETURN RINSE 
V7-RETURN ALKALI 
V@-RETURN ACID 

V3-SUPPLY RINSE 
V4-SUPPLY ALKALI 
V5-SUPPLY ACID ge 
SI3-110° TEMPERATURE | | 
Sli 440° TEMPERATURE 
SI2-i65° TEMPERATURE 


SUPPLY PUMP | 


VI-OIVERT VALVE 
V6-RETURN RINSE 
V7-RETURN ALKALI 
V8-RETURN ACID 
V3-SUPPLY RINSE 
V4-SUPPLY ALKALI 
VS-SUPPLY ACID 
SIS-110° TEMPERATURE 
TEMPERATURE 
S$i2-165° TEMPERATURE 
SUPPLY PUMP 
RETURN PUMP 
AIR BLOW 
V9-DRAIN 


RETURN PUMP 
AIR BLOW | | 
VS “DRAIN | | | | 


Lt 


—— TWO & THREE TANK 
TANK — COLD LINES 


TWO & THREE TANK UNITS 


TIME, (8) UNITS (5) MINUTES 
0246 6 Wi2 416 24 32 40 48 56 co 72 80 8264 96 88 9092 94 96 


VO-LEVEL CONTROL 
V2-BURST VALVE 
Vi-DIVERT VALVE 
V6-RETURN RINSE 
V7-RETURN ALKALI 
V8-RETURN ACID 
V3-SUPPLY RINSE 
V4-SUPPLY ALKALI 
VS-SUPPLY ACID 
SI3-110° TEMPERATURE 
Sil TEMPERATURE 
SI2-165° TEMPERATURE 
SUPPLY PUMP 
RETURN PUMP 
AIR BLOW 
V9 “DRAIN 


CYCLE NOT USED FOR Limes) 


COLO WATER 
- HO INES- PR s 
THREE TANK UNIT 
FIG. 1 


Control of time of each eyele and each indi- 14) Air-operated control valves to automatically 


vidual cleaning circuit. actuate constantly during each cleaning cycle 
9) Separate control of each cleaning circuit. so that stem, bonnet, and ‘‘O”’ ring are thor- 
10) Lights or indicators to indicate what circuit oughly eleaned. 

is being cleaned. 15) Flexibility of control system to make changes 
11) Controls to repeat the entire cycle if cleaning to a cireuit, chemicals, time and temperature, 

is ever interrupted for any reason. and also handle multiple functions simulta- 
12) A lock or seal so that a program cannot be neously, controlling these functions through 

changed without the knowledge of manage- variable time intervals. 

ment. 16) Product protection system so that the unit 
13) Means provided to sterilize any cireuit with eannot be started unless properly connected 

either 180° water or with a chemical sterilizer to lines or tanks that contain no product. 

of proper concentration, such as chlorine or A separate punched or sequence card is used for each 

equivalent. complete cleaning operation in the system. For ex- 
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The Molecule’s if 
Fingerprint 


In human identification a fingerprint is regarded as an infallible 
characteristic of the individual. In chemical analysis a substance 
is characterized just as unmistakably by its spectrum. The use of we have published a booklet entitled 
spectroscopy as a modern means of quality control serves aS Absorption Spectroscopy*, and shall be 
a check on manufacturing and thus guarantees uniform quality. pieased to piace it at the disposal of 
Spectroscopy has in addition become an indispensable tool in our interested parties upon request. 
physico-chemical research laboratories for both research and development. 
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SUMMARY 


Ninety-one samples of commercial frozen shrimp were 
analyzed for total bacterial count, coliforms, coagulase- 
positive staphylococci, and members of the Salmonella- 
Shigella-typhoid groups. The sampies consisted of raw 
or cooked shrimp that had either been breaded, shelled, or 
left unshelled. Total bacterial counts ranged from 50 organ- 
isms per gram to over 9,000,000 per gram. There appeared 
to be little correlation between total plate counts and coli- 
form counts except for the precooked samples, in which 
both were low. 

Seventy-five percent of the frozen shrimp samples con- 
tained coagulase-positive staphylococci, present as a small 
percentage of the total microbial flora. 

Isolates from one sample were strongly positive to Sal- 
monella polyvalent sera, and four were weakly positive. 
Reactions on differential media indicated that Shigella 
organisms might be present in 16 samples. 


xcreasep CONSUMPTION of frozen 
foods in recent years has focused attention on estab- 
lishing bacteriological standards for these products. 
Microbial analysis of a food usually includes the 
counting or identification of microorganisms that can 
cause food poisoning. Such tests are believed to be 
indicative of the quality of the raw material and/or 
sanitary conditions during processing. 

The microbial examination of frozen foods is in- 
fluenced by the fact that the processes of freezing, 
frozen storage, or thawing are capable of altering the 
microbial population at rates that depend on the or- 
ganisms present, the product, the rate of cooling or 
thawing, and the storage temperatures (Bogstrom, 
1955; Clement, 1961; Fanelli and Ayres, 1959; 
Nickerson ef al., 1959; and Woodburn and Strong, 
1960). In those and other studies microorganisms in 
frozen foods remained viable to different extents over 
extended storage periods (Holcomb and Weiser, 1959; 
Kereluk and Gunderson, 1960). In the establishment 
of quantitative bacteriological standards for pre- 
scribing legality of a product, consideration should be 
given to the effects of variations due to differences in 
processing and storage treatments. 

Frozen shrimp presents an additional problem in 
that it is sold cooked or raw, peeled or unpeeled, and 
with or without breading. In certain instances, if the 

* Consumers Union, Mt. Vernon, New York. 
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product is peeled and precooked, it will be consumed 
as such upon thawing. 

Fieger (1950) examined fresh and frozen shrimp 
and considered spoilage of this product to be due 
largely to biochemical changes induced by the micro- 
bial population and, to a lesser degree, to enzymes 
and chemical compounds inherent in shrimp. 

In an analysis of 27 samples of frozen raw breaded 
shrimp, Gunderson et al. (1954) found 950,000— 
14,000,000 organisms per gram, and 150—14,000 coli- 
form organisms per gram. Although all samples con- 
tained coagulase-positive staphylococci, salmonellae 
were absent from all samples. 

Kachikian et al. (1959) surveyed 144 commercial 
samples of frozen and breaded shrimp from 24 pro- 
ducers and reported that the total counts varied from 
22,500 to 54,000,000 organisms per gram; 68% of the 
samples contained less than 100 coliform bacteria per 
gram. In addition, it was suggested that the total 
plate count be used as the primary test, and that 
enterococci be considered as an adjunct in determining 
the quality of frozen shrimp. 

Massachusetts has established standards for frozen 
precooked or partially cooked foods. These standards 
require that the product contain less than 50,000 or- 
ganisms per gram, less than 10 coliform organisms per 
gram, and no coagulase-positive staphylococci or Sal- 
monella-Shigella-typhoid organisms (Frechette and 
Michael, 1961). 

The standard allowed by the Army for precooked 
frozen foods requires that the total count may not 
exceed 100,000 organisms per gram, that there be no 
more than 10 coliform organisms per gram, and that 
pathogenic organisms must be completely absent 
(Rayman et al., 1955 


MATERIALS AND METHODS 


Essentially those techniques outlined by the American Pub- 
lic Health Association (1958) were followed, and ineubation 
was at 35°C. An initial 1:10 dilution was achieved by com- 
minuting 50 g of shrimp in 450 ml of distilled water in a 
Waring blender. 

Total counts were obtained after 48 hr of incubation in Difco 
plate-count agar. Wherever food particles interfered with 
counting, microbial colony differentiation was accomplished 
with tetrazolium salts (Selberg and Proctor, 1960). 

Coliform organisms were counted after 24 hr of incubation 
in Difeo desoxycholate lactose agar. Both conventional 100-mm 
Petri dishes requiring 1-ml] portions of the homogenized sam- 
ple, and 150-mm-diameter dishes, were used. The larger Petri 
dish allowed the plating of a 10-ml portion of the 1:10 dilu- 
tion sample. Representative suspected cultures were confirmed 
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Microbial analysis of frozen shrimp. 


Total plate 


count 


(organisms/ 


g) 


700,000 
1,600,000 
810.000 


150,000 
140,000 


970,000 


1.230.000 


O30 


100 


200,000 


,500,000 


3,700,000 


510,000 
210,000 


52,000 


130,000 


120,000 


150.000 
520,000 
690,000 


7,900,000 
1,540,000 


4,400,000 


2RO L000 


140,000 


410,000 
640,000 


400 


100,000 


650.000 
540.000 
2 500,000 


160,000 


1,400,000 
340,000 
$40,000 
1a 1,000 


110.000 


100,000 
2 700,000 
700,000 
170.000 
7,600 
200 


610,000 


98,000 
180,000 
160,000 
86,000 
70,000 
a5.000 
700,000 
1,000,000 
1,600,000 
490,000 
1,400,000 
000,000 
1,600,000 
460,000 


200,000 


2,600,000 
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Table 1. (Continued) 


Salmonella 
Shigella 
Total plate Coagulase - 
count Coli- positive Confirma- Poly- 
Pro- (organisms/ forms Staphylo- tory valent 
ducer Type* g) per g) cocci media sera 
59 P-C 160,000 0 
200 0 _ 
3,850 0 - 


60 P-R 1,000,000 3 + + 
5,100,000 4 + - 
9,420,000 0 + + 


61 P-R 430,000 weak 4 
960.000 + + 


69 US-R 95,000 16 + 

70 US-R 340,000 0 4 4 = 
360,000 30 + 4 _ 

71 US-R 6,100 0 ‘ 
180,000 0 + om 

1,100,000 1 4. 

72 US-R 530,000 0 
180,000 0 


77 B-R 530,000 18 + 4 


530,000 one 


* B-R, breaded, raw; B-C, breaded, precooked; P-R, peeled, raw: 
P-C, peeled, cooked; US-R, raw, unshelled. 


for coliforms by transfer into brilliant-green lactose bile broth 
and by Gram staining. 

The techniques of Carter (1960) were used in isolation and 
identification of coagulase-positive staphylococci. A 0.1-ml por 
tion of the homogenate was spread on either pre-poured plates 
of mannitol salt agar or onto egg yolk agar and ineubated for 
48 hr. Typical colonies were picked and inoculated into brain 
heart infusion broth. Coagulase tube tests were performed on 
20-24-hr cultures with Difco coagulase plasma. 

Each sample was also enriched selectively by the addition of 
10 ml of the original homogenate to 90 ml of cooked meat 
medium containing 11% NaCl. After ineubation for 48 hr, 
0.1 ml of appropriate dilutions was spread on mannitol salt 
agar or egg yolk agar and ineubated for 48 hr. Haloed colonies 
were selected on egg yolk agar, and typieal colonies on mannito! 
salt agar, and inoculated into brain heart infusion broth for 
tube coagulase tests. 

For detection of Salmonella-Shigella-typhoid organisms, a 
10-ml portion of the homogenate was placed in 10 ml of double 
strength selenite broth containing 20 mg/L of cystine. After 
16-24 hr of incubation, tubes showing turbidity were spread 
onto pre-poured plates of bismuth sulfite and SS agars and 
respectively incubated for 48 and 24 hr. Identification was ob- 
tained from typical colonies after inoculation onto tryptose 
agar slants, using triple sugar iron agar and SIM medium for 
confirmation and polyvalent sera for the typing of salmonellie. 
All suspected Salmonella cultures were tested for urease 
netivity. 


RESULTS AND DISCUSSION 


Table 1 shows results of the microbial analysis of 
frozen shrimp. Total plate counts varied from a low 
of 100 organisms per gram (producer 4), occurring in 
preeooked shrimp, to a high of 9,420,000 organisms 
per gram, in a peeled and raw shrimp (producer 60). 
Except for one sample, all of the preecooked samples 
had less than 10,000 organisms per gram, the remain- 
ing precooked sample having a count of 160,000 or- 
ganisms per gram. Fifty-nine percent of the raw 
products had total counts below 750,000 organisms 
per gram, and 31% were below 500,000 organisms per 
gram. In agreement with Kachikian ef al. (1959), 
who found that 36% of the shrimp samples contained 
less than 500,000 organisms per gram, the counts of 


on 
456 
Salmonella 
Shigella 
Coagulase 
Coli positive Confirma- Poly 
Pro forms Staphyle tory valent 
' ducer Type* || (per g) cocci media sera 
1 B-R 6 4 = 
50 + + 
0 4 4 weak + 
3 B-R 160 4 
8 + + 
‘ B-R 
o _ 
620,000 230 4 
6 B-R 250 } } 
150 + 
| 
0 
0 
1 
550 4 
B-R 360.000 0 4 4 
1,250 + 
12 B-R 770 
170 
25 + 
13 B-R 0 4 » 
+ 
B-« 100 0 
— 0 
15 B-R 74 + 
54 
16 B-R 1 4 
is + + 
45 } + weak + 
17 B-R 4 } 
Ie B-R 4 4 
1” B-R 62 + +4 
: 20 + weak + 
220 
20 B-R 0 + - 
21 BR 210 + 
mo 4 
22 BR 55 
23 BC 0 
0 
25 BR 7 t 
\ 140 4 
15 4 + 
26 B-R 0 
64 + + 
: 53 | 160 4 4 
0 + 4 
11 
54 P-R ‘ 
1 4 4 
55 P R + 
56 P-R 1 
0 4 
0 + 
t 
58 0 + + 
1,600,000 26 4 
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certain samples in this study were appreciably greater 
than should be expected by an industry employing 
modern processing equipment. 

In Fig. 1 it is seen that, except for the precooked 
samples, the samples had a wide and random distribu- 
tion of microbial counts regardless of the processing 
treatment. 


Total Plate Count 
Less 10,000 


500,000 - 750,000 EZ 


10,000 - 250,000 


250,000 - 500,000 


750,000- 1,000,000 


1,000,000 - |,250,000 
Breoded - Raw 

Breaded Precooked 
Unpeeled - Raw 

EB Peeled Raw 

& Peeled - Cooked 


1,250,000 - 1,500,000 
1,500,000 - 1,750,000 
1,750,000 - 2,000,000 
2,000,000- 2,250,000 


2,250,000- 2,500,000 


2,500 ,000- 3,000,000 


Over 3,000,000 


Number of Samples 


Fig. 1. Total plete count of frozen shrimp. 


The coliform count had little direct relationship to 
total count. None of the cooked samples contained any 
coliform organisms, and it should be noted that the 
raw shrimp sample with the highest total count also 
did not contain any members of this group of or- 
ganisms. The use of coliforms as an index of sanitary 
quality has been questioned by many who found this 
group susceptible to freezing and frozen storage 
(Hartman, 1960b; and Larkin et al., 1956). 

For precooked frozen foods, a standard of 10 coli- 
form colonies per gram of material presents a limit 
as far as conventional techniques are concerned unless 
refinements are employed. At a normal dilution of 
1:10 of the original sample, an average of one colli- 
form colony from 1 ml of the homogenate is sufficient 
to condemn a given sample. This difficulty has been 
noted by others (Dack, 1956; Hartman, 1960a). In 
this study, large Petri dishes increased the accuracy 
of detecting samples with low coliform counts (Table 
2). No coliform organisms were detected in 18 sam- 
ples with conventional 1-ml inoculum in a standard 
100-mm plate. Ten-ml portions of the same samples 
plated in 150-mm Petri dishes showed coliform counts 
ranging from 0 to 54. Although these samples were 
not precooked, if an average of one colony per plate 
or 10 per gram is assumed to be the maximum allowed 
for sanitary standards, then, out of the first 32 sam- 
ples having 0-1 colony per plate, 8 would be in viola- 
tion if measured with a 10-ml portion. This would not 
be indicated by standard procedures. 

Coagulase-positive staphylococci were present in 
75% of the individual samples involving 90% of the 


producers (Table 1). One of 10 cooked samples con- 
tained members of this group (producer 23). It is 
considered that the improvement in isolation tech- 
niques used in this study resulted in a larger propor- 
tion of positive samples than would have been ob- 
tained with former methods. Kern (1957) found that 
plating directly on tellurite glycine agar yielded 
coagulase-positive staphylococci in a large proportion 
of green and processed shrimp, but none were de- 
tected in samples obtained from retail stores. Various 
techniques for isolation of these microorganisms will 
be compared more fully in a succeeding paper. It is 
important to note, however, that in this study these 
organisms were present as a small percentage of the 
microbial population. 

Fifty-one samples appeared to give typical re- 
actions for the Salmonella-Shigella-typhoid organisms 
on confirmatory media. Only five of these reacted 
with salmonella polyvalent sera—four of which were 
very weak. All five of the polyvalent-positive cultures 
were urease-negative. To assume that the remaining 
46 samples (those that did not give positive polyvalent 
sera tests) harbor members of the shigella group is 
subject to a certain measure of doubt. If the presence 
of Salmonella pullorum and S. gallinarum is econ- 
sidered to be highly unlikely then a lack of motility on 
SIM agar accompanied by characteristic reaction on 
triple sugar iron agar would be an approximation for 
identification of shigella organisms. These criteria 
were met by isolates from 16 samples distributed 
among 12 producers. In this study these non-motile 
cultures were not subject to further and more specific 
tests, and therefore it is difficult to conclude specifi- 
eally that they are shigella organisms. 

Attempts to increase sensitivity of isolation by in- 
ereasing the volume of the selenite broth—that is, 
placing 10 ml of the blended sample in 90 ml of 
selenite broth of 110% strength—were not successful, 
since detection appeared to be random. The difficulty 
of the isolation of this class of microorganisms from 
food materials has been discussed by Sugiyama et al. 
(1960). 


Table 2. Average coliform counts of 50 frozen shrimp sam- 
ples resulting from ten-fold differences in plate inocula. 


Total samples 
giving the 
respective 

coliform counts 


Average no, of coliforms per plate 


1 ml of 1:10 10 ml of 1:10 
dilution dilution 
0 5 
0 
0 
0 
0. 
0.5 
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6 90 1 
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The standards established by Massachusetts or by 

the U. S. Armed Forces do not appear to be unreason- 

ably stringent for preeooked frozen shrimp. It may 
be assumed that standards of this nature are indi- 
cative of the wholesomeness of the product at the 
period of sampling. Their use as a check of raw ma- 
terials is limited, and it would be best to resort to 
samples obtained from a processing line to gain this 
information. 
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Certain Characteristics of Staphylococcus Isolates 


(Manuscript received May 10, 1961) 


SUMMARY 


Several techniques were compared for their ability to 
isolate coagulase-positive staphylococci. Selective enrich- 
ment involving inhibition of competing organisms by 10% 
NaCl followed by selection from mannitol salt agar or by 
their ability to produce halos on Tween 80, and egg yolk 
agars, was compared with direct plating on these same dif- 
ferential agars. Since coagulase-positive staphylococci were 
present in frozen shrimp as a small percentage of the mi- 
crobial population, isolation by selective enrichment was 
much more successful. 


* Present address: Veteriner Fakiiltesi, Yildirimbeyazit, An- 
kara, Turkey. 
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In 91 samples tested, 68 were found to contain these 
organisms, and in every case where they were present, 
selection of colonies, pigmented or/and non-pigmented by 
a positive halo reaction, appeared to be sufficient for 
detection. 

A formulation containing Tween 80 was compared to 
egg yolk medium for the detection of coagulase-positive 
staphylococci. Of 41 samples examined, 33 yielded coagu- 
lase-positive staphylococci with the egg-yolk medium and 
32 with the Tween 80 medium. Pigmentation was superior 
on egg yolk agar although halo formation was equally 
distinct for both. 

A total of 209 isolates of coagulase-positive and coagulase- 
negative organisms were obtained. These cultures were 
examined for the presence of bound coagulase and for 
phage types. Bound coagulase was closely associated with 
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free coagulase and could profitably be incorporated as 
a sereening procedure. Phage typing was obtained, ex- 
cept with one coagulase-negative culture, only on coagulase- 
positive isolates, although only approx 35% of the strains 
were typable. The lytic spectra indicated that certain of 
the coagulase-positive staphylococci isolated in this investi- 
gation were related to groups associated with food intoxica- 
tion or with infectious outbreaks. 


I, A PREVIOUS sTUDY Silverman 
et al. (1961) found that 68 of 91 samples of cooked 
and raw shrimp, distributed among 36 of 40 brands, 
contained coagulase-positive staphylococci. Eight of 
nine cooked shrimp samples were devoid of coagulase- 
positive staphylococci; thus, these organisms were 
found in 67 of 82 raw shrimp samples. The detection 
of coagulase-positive staphylococci in a high per- 
centage of samples indicated an improvement in the 
isolation technique. The procedure consisted of se- 
lective enrichment by the addition of 10% NaCl to 
cooked meat medium followed by plating on egg yolk 
or mannitol salt agars (Carter, 1960). 

In recent years a great deal of attention has been 
given to the isolation of coagulase-positive staphy- 
locoeci from various foods, especially from precooked 
frozen foods. 

This study was undertaken to evaluate certain 
methods and media employed for the isolation of 
coagulase-positive staphylococci, and to characterize 
further the isolates for enterotoxigenic or pathogenic 
potentialities by phage typing. 


EXPERIMENTAL METHODS 


Staphylococci were isolated from frozen shrimp as described 
previously (Silverman et al., 1961), and from a Tween 80 
medium discussed below. Cultures were maintained on tryptose 
agar slants, and refrigerated until examined. 

The Tween 80 medium had the following composition: beef 
extract (Difeo), 1 g; proteose peptone No. 3 (Difeo), 10 g; 
NaCl, 75 g; mannitol, 0.5 g; CaCh, 0.1 g; Tween 80, 
10 ml; agar, 15 g; tap water, 1 L. The pH was adjusted 
to 7.4 before autoclaving, and Tween 80 was autoclaved 
separately and added to the sterile basal medium before plating. 
This medium was adapted in part from Sierra’s (1957) non- 
selective Tween medium for detection of lipolytic activity, and 
from Chapman’s (1944) mannitol salt agar. Halo formation 
on this medium was dependent on hydrolysis of the Tween 80 
and subsequent precipitation of calcium oleate. The low con- 
centration of mannitol appeared to enhance the growth and 
formation of well-defined halos. When the medium was pre- 
pared with greater quantities of mannitol the halos were less 
distinet, beeause of inereased diffusion of acid from the 
staphylococcus colonies. 

Halos generally appeared after 24 hr of ineubation, but in 
most eases colonies were selected for examination after 48 hr. 
Criteria used in selecting colonies from Tween 80 and egg yolk 
agar were pigmentation and the presence of halos. White and 
cream-colored colonies were classified as unpigmented, and 
straw to yellow as pigmented. Four types of colonies were 
examined for coagulase: pigmented with halos; pigmented 
without halos; unpigmented with halos; and unpigmented with- 
out halos. Typieal yellow colonies were selected from mannitol 
salt agar and tested for coagulase. 

Free ecoagulase was determined by the tube method, and slide 
agglutination was used to identify bound coagulase (Duthie, 
1954; Cadness-Graves et al., 1943; American Public Health 
Assoc., 1958). In this study, reference to coagulase implies free 
coagulase; bound coagulase is referred to specifically, 
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Hemolysis was determined on blood agar plates prepared 
with 5% defibrinated horse blood in tryptiease soy agar (BBL). 
The hemolytic reactions of a number of strains were compared 
on horse blood, and plates prepared with freshly drawn rabbit 
blood. The blood cultures were examined at intervals within a 
2-3-day period. 
Cultures were typed with bacteriophage obtained from Micro 
biological Associates, Ine., Washington, D. C., using the 24 
phages recommended by the National Reference Laboratory, 
Communicable Disease Center, Atlanta, Georgia. All reactions 
were recorded, but only two plus and confluent lysis were 
considered positive. The recommendations for classification 
into groups were those of Blair (1956) and Anderson and Wil- 
liams (1956 

The coagulase-negative cultures isolated are, for convenience, 
referred to as ‘‘staphylococci.’’ No attempts were made to 


determine their specific genera in the family Micrococcaceae, 


RESULTS AND DISCUSSION 


Preliminary analysis of frozen shrimp for coagu- 
lase-positive staphylococci by direct plating tech- 
niques on mannitol salt (MS) and Staphylococcus 
110-egg yolk media (EY) resulted in few isolates 
(Table 1). All of the isolates were obtained from EY 
agar, and none from MS agar. 

It was apparent that the direct plating of frozen 
shrimp was inadequate for successful isolation of 
staphylococci since these organisms represented a 
minor portion of the total microbial population. Se- 
lection of presumptive coagulase-positive staphylo- 
coeci colonies by halo formation on EY agar and by 
pigmentation and acid production on MS agar was 
difficult because of densely populated plates. Diffi- 
eulty in identifying small numbers of coagulase- 
positive organisms in a large, heterogeneous bacterial 
population in food had been noted by Zaborowski 
et al. (1958) and by Herman and Morelli (1960). 
The latter investigators also employed egg yolk agar 
for the selection of coagulase-positive staphylocoeci. 

Selective enrichment in cooked meat medium con- 
taining 10% NaCl favored the isolation of coagulase- 
positive staphylococci. The most efficient combination 
of media was found to be selective enrichment fol- 
lowed by plating on EY agar (Table 1). Carter 
(1960) obtained somewhat different results in using 
this technique for analyzing frozen chicken pot pies, 


Table 1. The isolation of coagulase-positive staphylococci 
by selective enrichment and direct-plating techniques from 20 
samples of frozen shrimp. 


Selective Direct 
enrichment plating 


Egg Mannitol Ege Mannitol 
Description yolk salt volk salt 


No. of samples from which 
coagulase-positive 
staphylococci were 
isolated i4 11 


No. of samples from which 
coagulase-positive 
staphylococci were 
selected by halos 14 7 

No. of samples having 
yellow colonies without 
halos 13 

No. of coagulase-positive 
samples having yellow 
colonies without halos i 
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in that very little difference was noted on EY agar 
when the product was either plated directly or selee- 
tively enriched prior to plating. Coagulase-positive 
staphylococei may have constituted a higher propor- 
tion of the total population in frozen chicken pies 
than in the frozen shrimp samples examined in this 
study. 

Forty-one samples were analyzed by selective en- 
richment and direct plating on both EY and Tween 
80 agars (Table 2). Pigmented and unpigmented 
colonies, with and without a halo, were selected. If a 
particular colony type was present on a plate, a 


Table 2. Oceurrence of free-coagulase-positive staphylococci 
in 41 producer samples selected by colony characteristics on 
egg yolk and Tween 80 agars by direct plating and after selec- 


tive enrichment. 
Egg yolk agar Tween 80 agar 


Selective 
enrichment 


Selective 
enrichment 
Direct direct 
Producer d B D plating plating 
1 + 


+ 


Isolates 
Coagulase 
positive 


Total coag. 
positive 
samples 32 


+, free-congulase-positive; —, free-comgulase-negative. A) halo, pig- 
mented; B) halo absent, pigmented; C) halo, unpigmented; D) neither 
halo nor pigmentation. 


coagulase test was run and a plus or minus sign 
entered in that space, indicating the results of this 
test. The absence of a plus or minus sign means that 
the colony type was absent. 

There appeared to be a close relation between pos- 
session of free coagulase activity and the ability to 
produce halos on media containing EY or Tween 80 
(Table 2). Of 41 producer samples, 33 yielded ecoagu- 
lase-positive staphylococci on egg yolk medium, and 
32 on Tween 80 medium. With one sample (producer 
72), ecoagulase-positive staphylococci were isolated on 
EY but not on Tween 80 medium. Pigmentation alone 
was not a good indicator of coagulase-positive staphy- 
locoeei, and was found to be less intense on Tween 80 
agar than on EY agar. These results substantiate 
that, as noted previously, direct plating is much less 
efficient than the use of an initial selective enrichment 
step in the procedure. Coagulase-positive staphylo- 
cocci were isolated by direct plating from only 4 sam- 
ples, and for only one sample (producer No. 1) were 
coagulase-positive staphylococci found in the same 
sample by both media. 

The appearance of the halo differed on these two 
media (Fig. 1)—dense on EY agar, and prominent 
though grainy on Tween 80. 

Ninety-one commercially frozen shrimp samples in 
all were analyzed for staphylococci. The procedure 
found most useful for isolation included selective en- 
richment followed by plating on egg yolk or Tween 
80 agar. 

The best guide for detecting coagulase-positive 
staphylococci colonies was a pigmented and/or unpig- 
mented colony having a halo. As noted in a previous 
publication (Silverman ef al., 1961) coagulase-posi- 
tive staphylococci were found in 68 of the 91 samples. 
All 91 frozen shrimp samples were analyzed by direct 
plating on both EY and MS agars. Coagulase-positive 
staphylococci were present in 18 samples plated on 
EY agar, compared to only one positive sample on 
MS agar. 

Some coagulase-positive staphylococci were isolated 
from EY cultures that did not produce halos on this 
medium. In every case in which this occurred, other 
colonies having halos and containing coagulase-posi- 
tive staphylococei were present. 

Although approx 25% of the organisms isolated by 
the EY reaction were coagulase-negative, this re- 
action’s usefulness was not impaired. Coagulase- 
positive staphylococci were not isolated from samples 
that did not yield EY-reacting colonies. This result 
was similar to the findings of Drummond and Tager 
(1959). Those workers did not consider coagulase to 
be correlated to the appearance of halos on EY agar. 
They also found that, among 60 coagulase-positive 
strains, only 70% gave an EY reaction, and among 33 
coagulase-negative strains 33% were positive on EY 
agar. Gillespie and Alder (1952) concluded that the 
egg yolk reaction did not correlate with the produe- 
tion of any lysin, with the presence of coagulase, or 
with pigmentation. 

Innes (1960) used the EY reaction in combination 
with the selectivity of a modified tellurite agar to 
examine various foods, and believed that the halos 
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enabled him to evaluate samples properly for coagu- 
lase-positive staphylococci. 

The differences noted above in interpretation of the 
usefulness of the EY reaction may be due to the 
criteria employed. In this investigation about 75% of 
the coagulase-positive strains from shrimp were EY- 
positive. In the microbial analysis of a given food, if 
EY-negative strains are also accompanied by coagu- 
lase-positive EY-reacting strains, as in frozen shrimp, 
the sample will be properly evaluated when the EY 
medium is used. Comparable results could be ex- 
pected from the Tween 80 medium. 

The fact is not very surprising that isolates obtained 
after enrichment vary in their egg yolk reactivity or 
coagulase content. It is even conceivable that, for a 
given sample, coagulase-positive and -negative isolates 
may have originated from a common strain. Coagu- 
lase activity has been found not to be constant for any 
particular strain or even substrain of staphylococcus 
(Smith ef al., 1952; Rosenblum and Jackson, 1957). 
Myers (1959) noted that as many as 3 of 10 substrains 
derived from a coagulase-positive culture were coagu- 
lase-negative. 

Those organisms producing free coagulase usually 
produced bound coagulase, though not always (Table 
3). Of 127 cultures giving both a halo and free- 


coagulase reaction, 124 possessed bound coagulase. 


Table 3. Relation between free and bound coagulase in 


staphylococci isolated from frozen shrimp. 
E Y-negative 


Coagulase E Y-positive 


Free and bound 124 6 
Free only 2 
Zound only 0 1 
Neither free nor bound 24 g 

Total colonies 151 8 
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Halos formed by coagulase-positive staphylococci in selective 


FROM SHRIMP 


media: A) egg yolk agar; B) Tween 80 agar. 


Similarly, 26 of 28 EY-negative cultures that were 
free coagulase-positive also showed the agglutination 
reaction characteristic of bound coagulase. The use 
of bound coagulase as a rapid screening procedure has 
been recommended by Cadness-Graves et al. (1943) 
and by Gillespie and Alder (1952). The use of bound 
coagulase for characterization of staphylococci iso- 
lated from frozen foods might require caution since 
Steward and Kelly (1959) noted that bound coagulase 
activity may be lost upon exposure to low tempera- 
tures, although free coagulase activity was unim- 
paired. This influence of low-temperature storage on 
bound coagulase was not noted in this study. One of 
the 30 isolates that were EY negative and devoid of 
free coagulase possessed bound coagulase. This cul- 
ture was not self-agglutinating. 

The value of the coagulase reaction has not been 
precisely defined as a standard in the evaluation of 
strains of enterotoxic staphylococci, or for determin- 
ing pathogenicity. Chapman (1944) observed that 
some staphylococci capable of causing food poisoning 
were coagulase-positive in all but one instance and 
that pathogenic staphylococci would also clot plasma. 
With rare exceptions, the food-poisoning organism 
was present in large numbers in the various foods 
examined. Feldman (1946) did not find coagulase a 
characteristic of enterotoxin-producing strains of 
staphylococci, coagulase being absent in 6 of 27 
strains. Evans et al. (1950) evaluated coagulase- 
positive and -negative staphylococci, and found en- 
terotoxin formation to be a characteristic of the coagu- 
lase-positive strains. Thatcher and Simon (1956) 
noted that, though coagulase was the most dependable 
indicator of the enterotoxin-producing capabilities of 
staphylococci, a number of coagulase-negative strains 


were also toxigenic. They concluded, in agreement 
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with Dack (1956) that no test has been devised for 
differentiating all enterotoxigenic strains of staphy- 
lococci from non-enterotoxigenic strains. Most in- 
vestigators agree that not all coagulase-positive 
strains are capable of producing enterotoxin, but the 
converse, often noted in the literature, that coagulase- 
negative strains never produce enterotoxin, may be 
questionable. 

Regarding pathogenicity, Marks (1952) and Brown 
(1960) considered a-lysin formation to be more char- 
acteristic of pathogenic staphylococci than coagulase 
production. 

The diagnostic laboratory commonly uses blood 
agar to stimulate growth of staphylococci from clini- 
cal material, and to facilitate the isolation of patho- 
gens. Horse blood or outdated human _ blood-bank 
blood are usually readily available for this purpose. 
Specific hemolysin activity against animal erythro- 
eytes of different sensitivity has been considered more 
significant than hemolysis reactions on a single blood 
medium, but lysins have not been correlated with 
toxin production. Sheep and rabbit blood required for 
demonstration of specific lysins were not readily 
available in sufficient quantity to investigate the ly- 
sins elaborated by the strains isolated in this in- 
vestigation. 

In this study, staphylococci isolated from shrimp 
were plated on blood media to determine if the hemo- 
lytic reaction could be correlated with coagulase pro- 
duction or phage sensitivity. Cultures were con- 
sidered to be alpha-hemolytic if isolated colonies were 
surrounded by a translucent, uncolored zone of hemol- 
ysis. When such colonies were examined by low- 
power microscopy, intact erythrocytes were observed 
in the vicinity of the colonies. Plates did not always 
show the ‘‘greening’’ typical of alpha-hemolytie 
streptococci. A beta-hemolytic culture presented a 
completely clear, uncolored zone of hemolysis around 
isolated colonies. 

Almost all the cultures were found to be alpha- 
hemolytic on horse blood. Of the 14 cultures plated 
on both horse blood and rabbit blood, 2 cultures were 
nonhemolytie on horse blood but alpha-hemolytie on 
rabbit blood, and 2 cultures were alpha-hemolytie on 
horse blood but beta-hemolytie on rabbit blood. Rab- 
bit blood cultures usually gave more rapid reactions 
(up to a day earlier) than parallel cultures on horse 
blood. The zone of hemolysis was generally larger on 
rabbit blood than on horse blood. These reactions 
could not be correlated with the coagulase reaction or 
phage susceptibility. 

The 209 strains of coagulase-negative and -positive 
staphylococei obtained from frozen shrimp were sub- 
jected to phage typing (Table 4). Thirty-three per- 
cent were typable of the 127 isolates that were coagu- 
lase-positive and demonstrated halos on EY or Tween 
80 media. Twenty-nine percent were typable of the 
cultures that were coagulase-positive but did not pro- 
duce halos. The susceptibility of strains to phage 
appeared to depend on the source. All 8 cultures iso- 
lated from the products of producer No. 1 were 
typable, whereas only 1 of 11 cultures from producer 
No. 58 showed a lytie pattern. All 24 cultures that 


produced halos but were coagulase-negative were 
untypable and, as noted previously, did not have 
bound coagulase. One typable culture was obtained 
from a group of isolates that were negative for coagu- 
lase and did not produce halos. This culture did not 
possess bound coagulase. 

The phage spectrum of the staphylococci isolates 
varied considerably. Of special interest are strains 
susceptible to phage of lytie groups III and 42D. 
These are considered responsible for the major inci- 
dence of food-poisoning outbreaks (Anderson and 
Williams, 1956; Blair, 1956), although Thatcher and 
Simon (1956) noted enterotoxigenic strains lysed by 
phages of groups II, III, 1[V, and ungrouped phages 
in addition to untypable isolates. Recent emphasis 
has been placed on cultures lysed by phages 80 and 81, 
especially in association with phages 52 and 52A. 
These strains have been implicated in numerous hos- 
pital epidemics (Comtois, 1960). 

Of 58 isolates capable of being typed (Table 4), 33 
were susceptible to phages of group III. Of these, 13 
were lysed only by phages of type IIT; 1 by III, 42D, 
and 81; an additional 8 by phages of groups I and 
111; 7 by ILL and a miscellaneous group of phages; 
and 4 by I, III, and miscellaneous phages. Seventeen 
cultures were typable by phage 80 and 81, singly or 
together, and in combination with 52 and/or 52A. 
With one exception (producer No. 72), the only 
typable staphylococci isolated were the coagulase- 
positive cultures. This is in general agreement with 
other investigators (Anderson and Williams, 1956: 
Rosenblum and Jackson, 1957) although, as noted 
above, a certain proportion of coagulase-negative cul- 
tures are typable. 

For reference, 16 staphylococci cultures were ob- 
tained from other laboratories, some from investiga- 
tions of food-poisoning outbreaks (Table 5). All sam- 
ples were found to be free-coagulase-positive and 3 
were bound-coagulase-negative. The enterotoxigenic 
strain C12069a, which did not possess bound coagu- 
lase, is reported as free-coagulase-positive, though this 
activity was very weak. Of interest are the three 
strains of S-6 obtained from three laboratories. Their 
phage spectra differed, and only one was bound- 
coagulase-positive. Eleven of 16 cultures were lysed 
by phage group III, either alone or in combination 
with other groups. S-12 was lysed by phages belong- 
ing to group II, and the Tadmore strain by 42D. 
Three strains were untypable by the technique 
employed. 

The most valid test for measuring the capability of 
a staphylococcus culture to cause food poisoning 
should be a measure of enterotoxin (Dack, 1956). 
Phage typing can, at best, serve only as a probable 
indicator of toxigenicity potential. Similarly, coagu- 
lase activity can be only an approximate criterion in 
the establishment of public health standards for foods. 
This discussion omits considerations pertaining to the 
production of enterotoxin as a result of extensive 
multiplication in a food or to the requirement that 
rather large numbers of staphylococci must be present 
before a food may be considered harmful. 
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Table 4. Phage typing of coagulase-positive and -negative staphylococci obtained from colonies with and without halos and 
isolated from frozen shrimp. 


Phage typing No. of 
cultures 
Sample untypable 
Free-coagulase-positive 
halos present 


XF 


coagulase-positive 
los absent 
2 ZT 
EZ 


XT 


E 
T 


ZE 
ZT 
XE 


agulase-negative 
absent 


ZE 


E: Ege yolk agar; T: Tween agar 
Legend 
127 free-coagulase-positive cultures with halos were isolated, of which 39% were typable 
28 free-coagulase-positive cultures without halos were isolated, of which 29% were typable 
Of the 155 cultures with free coagulase, 5 did not possess bound coagulase, 3 of which were not typable 
24 cultures that produced halos and were free-coagulase-negative did not possess bound coagulase, and were not typable by phage. 
1 of 30 cultures that were free-coagulase-negative and did not produce halos showed the presence of bound coagulase 
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Table 5. 


Strain Source 
Frozen shrimp 
Frozen shrimp 
Frozen shrimp 
Canned shrimp 
Frozen fish 
Ham 

Turkey and dre 
Cheddar cheese 
DP 144 
1146° 


Cheddar cheese 
Eelair 


ab Cake 

2384 Creamed potatoe 
C12069a 
Tadmore 


Food poisoning 
Food poisoning 
Food poisoning 
Sandwiches 


not typable 


Niven, Jr.. American Meat Institute Foundation, Chicago 37, 


Phage types 


Phage patterns and coagulase reactions of staphylococci isolated from foods by other investigators. 


Bound Free 
coagulase coagulase 


Phage 
groups 
NT* . 4 
1. 
Mise. 


Mise. 
. Mise. 


IIT, Mise. 


Illinois. 


S. Bergdoll, Food Research Institute, The University of Chicago, Chicago 37, Illinois. 

Angelotti, Department of Health, Education and Welfare, Columbus 26, Ohio 

P. Casman, FDA, Department of Health, Education and Welfare, Washington 25, D. C 

E. Dolman, The University of British Columbia, Vancouver 8, Canada. 

S. Thatcher, Food and Drug Directorate, Department of Nationa! Health & Welfare, Ottawa, Canada. 
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Spoilage in Meat ** 


(Manuscript received March 31, 1961 


SUMMARY 

This study was conducted in an attempt to find a rapid 
method for determining the shelf life of meat. The three 
rapid methods studied were resazurin reduction, picric acid 
turbidity, and ninhydrin. Resazurin reduction to colorless 
had a correlation with odor score of r = 0.92, and with total 
bacterial counts of r 0.80, indicating that it is a good 
predictor of meat quality. The estimating equation and 
percent error of the estimates were given. 

Both odor scores and total bacterial counts were sig- 
nificantly correlated with picric acid turbidity and with 
ninhydrin test, but not enough to be of practical value. The 
picric acid extract was heat-labile, and the time between 
filtering and reading the OD greatly affected the results. 


A RAPID TEST for predicting the 
shelf life of meats would be a valuable tool in quality 
control work. Bacterial counting procedures are time- 
consuming, which precludes such methods when esti- 
mate of quality must be fast, especially since there is 
also only a general relation between total bacterial 
counts and spoilage of meats. Le Fevre (1917) and 
Newton (1914) proposed bacterial standards for meat 
products; however, these standards have never had 
wide acceptance. Carey (1916) reported that de- 
termination of the numbers of bacteria in meat was 
of little value in predicting spoilage. In more recent 
work Rogers and MeCleskey (1957) found total bae- 
terial counts ranged from 1.6 million/g to 230 mil- 
lion/g for ground meat at various retail markets. 
Kirseh ef al. (1952) reported that aerobic plate counts 
from 20 market samples of ground beef ranged from 
1.4 million/g to 95 million/g. Spoilage as evidenced 
by odor was first noted at 8-12 days, when the count 
had reached 500 millions or more per g. 

Proctor and Greenlie (1939), Johns (1944), Straka 
and Stokes (1957 Ferguson et al. (1958), Wells 
(1959), and Walker ef al. (1959) are among many 
workers who have correlated numbers of bacteria with 
resazurin dye reduction time in poultry meats, egg 
pulp, powdered eggs, milk, precooked frozen foods, 
and fresh and frozen vegetables. In general, the rela- 
tionship was closer between resazurin dye reduction 
time and spoilage than between total counts and spoil- 
age. However, no extensive study was found in the 
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Comparing Three Rapid Methods of Detecting 
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literature correlating reduction time with spoilage of 
meats, 

Kurtzman and Synder (1960) reported a possible 
practical freshness test for iced shrimp. The results 
correlated quite well with organoleptic evaluations. 
This method was based on an inerease in the tur- 
bidity of a picric acid extract of shrimp as organo- 
leptic scores decreased and total bacterial counts in- 
creased. It was of interest to determine if this method 
could also be applied to red meats. 

Ninhydrin is a well-known reagent that forms a 
blue in the presence of the a-amino groups of protein. 
The authors theorized that more a-amino groups could 
be released as bacteria broke down muscle protein, 
resulting in a more intense blue in the presence of 
ninhydrin. 

This study was designed to learn if various esti- 
mates of quality were correlated with organoleptic 
determinations in an effort to develop a rapid method 
for determining the shelf life of meats objectively. 
Quality estimates used in the tests were total bacterial 
count, odor, resazurin reduction time to colorless, 
pierie acid turbidity and ninhydrin reaction with 
a-amino groups. 


MATERIALS AND PROCEDURE 


Fifty-two ground beef samples were prepared from boneless 
cutter and canner cow carcasses. Additional fat was ineorpor- 
ated with the lean muscle at the following levels: 0, 10, 20, 30, 
40, and 50%. Aliquants of each of the 52 samples were used in 
each of the tests performed. 

Odor was seored by two trained persons on a seale with a 
range of 1—4, which was subdivided since the panel members 
believed they could detect smaller differences (4 excellent 
odor, 3 good odor, 2 some off-odor, 1 putrid odor indi- 
eating inedibility ) 

Total aerobie bacterial counts of the ground meat were 
obtained by homogenizing a 10-g sample with 90 ml of a 
sterile physiological saline. After mixing in a Waring blender 
for 3 min, serial dilutions were prepared from the homogenate 
and plated in duplicate on tryptone-glucose-extract agar ineu- 
bated 3 days at 20°C, 

For determination of reduction time, 1+ .01 g of a meat 
sample was added to a tube containing 10 ml of nutrient broth 
plus 0.5% yeast extract, and 1.0 ml of resazurin dye was then 
added to each tube. The dye was prepared by dissolving a 
standard resazurin tablet in 200 ml of hot distilled water. This 
relatively large meat sample permitted a rapid reduction time. 
The tubes were placed in a covered water bath and ineubated 
at 30°C. Observations were made at 15-min intervals, and the 
times when color changed to pink and to colorless were recorded. 

The procedure used for the picrie acid turbidity test was 
identical to that deseribed by Kurtzman and Synder (1960) 
except that the turbidity of the filtrate was measured at 530 mu 
on a Bausch and Lomb Speetronic 20. The effect of tempera- 
ture on turbidity readings at 4, 30, and 37°C was determined 
on 30 samples. The remaining samples were determined at 
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30°C. The effeet of time from filtration to the speetrometer 
reading of turbidity was determined for 0, 15, and 30 min. 

For determination of ninhydrin reaction, a 15-g sample of 
meat was extracted for 60 see with 100 ml of a citrate buffer 
at a pH of 5.6 and an ionie strength of 0.48. The slurry was 
filtered through Whatman No. 40 filter paper. Eight ml of the 
filtrate plus 1.0 ml of ninhydrin (1 mg/ml) was incubated 10 
min at 100°C, The solution was again filtered, placed in an 
ice bath for 2 min, and then tempered for 3 min in a water 
bath at 30°C. Optieal density of the solution was measured at 
635 mu. Simple and multiple correlation coefficients were caleu- 
lated for the various methods of detecting quality. 


RESULTS AND DISCUSSION 


Mean values for bacterial counts at various odor 
scores are presented in Table 1. As might be expected, 
total bacterial counts increased as the odor scores 
decreased. When individual samples were analyzed, 
however, it was found that total counts could not be 
completely relied upon as a measure of quality. For 
example, there were eight samples with bacterial 
counts of 10 million per gram, with odor scores of 1.0; 
and at the same time, there were three samples with 
counts of over 10 million per gram with odor scores 
of 4.0. Similar findings have been reported in the 
literature (Carey, 1916; Rogers and MeCleskey, 1957; 
Ayres, 1951). The correlation of r 0.77 (Table 3) 
between odor scores and counts is somewhat higher 
than has been generally reported. 

Mean values for reduction times at various odor 
scores are presented in Table :. It nay be observed 
that, as reduction time decreased, odor scores also 
decreased. In this experiment only 2.44 of the sam- 
ples with an odor score of 3.0 or above had a redue- 
tion time to colorless of less than 6 hr. On the other 
hand, only 6.667 of the samples with an odor score of 
less than 3.0 had a reduction time to colorless of more 
than 6 hr, and all of the samples in this 6.6% had an 
odor score between 2.5 and 3.0. The correlations 
(Table 3) between odor and resazurin reduction to a 
pink color of r 0.80 and between odor resazurin 
reduction to colerless of r 0.92 would indicate a 
close relation between the reduction method and odor 
scores. The resazurin reduction to colorless was quite 
accurate for indicating the quality of meat during 
this experiment and was a better indicator than total 
bacterial counts. The estimating equation for odor 
scores and reduction time to colorless was Y = 1.09 + 


Table 1. Mean values for total bacterial counts, resazurin 
reduction times, pierie acid, and ninhydrin at various odor 


scores, 


Total Resazurin 
bacterial reduction time 
counts Picric 
(log of Pink Colorless acid Ninhydrin 
Odor scores* no./gz) (hr) (hr) (OD) (OD) 


O—Srd day * O35 
2nd day* 502 ORR 

5 f 324 
2 _ Oasys 
O77 
115 
3 OR1 
{ 5 O73 

“(4 excellent odor, 1 putrid odor) 

© Determined immediately after filtering 

© The first day after an-odor score of 1.0 was reached 

4 The second day after an odor score of 1.0 was reached 


.24X, where ¥ is odor scores and X is reduction time 
to colorless with a standard error of the estimate of 
0.45, 

Comparison of mean values for the reduction time 
with the various bacterial counts is presented in 
Table 2. It was noted that reduction time for both the 


Table 2. Mean values for resazurin reduction times, picric 
acid, and ninhydrin at various bacterial counts. 


Resazurin 
reduction times 


Total bacterial 
counts (log of Pink Colorless Ninhydrin 
no./g) (hr) (hr) (OD) 

4.0— 5.0 10.9 150 
5.0— 6.0 i. 9.9 1 
6.0— 7.0 5. 91 


7.0— 8.0 5.8 1 
1 


‘ 


2.0 3.6 2 
9.0-10.0 1 
10.0-11.0 323 


* Determined immediately after filtering 


pink and colorless changes decreased as total counts 
increased. The correlation (Table 3) of r = —0.80 
between reduction to colorless and total counts was 
about the same as the correlation between odor and 
counts (r = —0.77). There was some overlapping of 
reduction time and number of bacteria. The reduction 
method gave only a general indication of number of 
bacteria, in about the same manner that total counts 
had only a general relation with odor scores. The esti- 
mating equation between total counts and reduction 
time to colorless was ¥ = 20.2104 — 1.8913X. ¥ is re- 
duction time to colorless and X is log number of 
bacteria per gram, with a standard error of the esti- 
mate of 2.4838. 


Table 3. Simple correlations for the various tests conducted. 

Total bacterial 
Tests studied Odor scores counts 

Odor scores 

Counts 

Reduction to pink 

Reduction to colorless 

Picrie acid 

Ninhydrin 


needed for P .01 


The effects of temperature and time after filtering 
before reading the optical density (OD) were studied 
on the picric acid extract. The OD mean values at 0, 
15, and 30 min after filtering were 0.161, 0.382 and 
0.354 at 4°C; 0.064, 0.089, and 0.097 at 30°C; and 
0.059, 0.086, and 0.099 at 37°C. It was obvious that 
the extract was heat-labile and that the higher the tem- 
perature the lower the OD. From a practical stand- 
point it was believed to be easier to control the tem- 
perature at 30°C. It was also noted that OD increased 
as time increased after filtering. 

Mean values for picrie acid at various odor scores 
are presented in Table 1. Within 1-3 days after odor 
score reached 1.5, the OD increased drastically. The 
maximum turbidity was usually obtained within 24 
hr after the change began, but individual samples 
varied as to when turbidity began to increase. Al- 
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other product that combines all 
these 8 important advantages? 
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against Kelco algin. We think you’ll agree that the Kelco algin 
gel mechanism is truly unique. 
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Quick, Easy Make-up — Either Hot or Cold. f 


Controlled Setting Time — 2 to 36 minutes. 


Unusual Remix and Reset Properties. 


Appetizing Appearance — Gloss, Sheen; Clear to Opaque. 


Good Stability of Finished Product: 
(a) No Weeping, Cracking or Skinning 
(b) No Melting Even at Elevated Temperature. 


Stable in Refrigerator with Good Freeze-Thaw Stability. 


Low Cost for Ingredients, Labor and Processing. 


Palatable Eating Qualities — with No Masking of Flavor. ¥ : 


Kelco algin-gel mechanism is adaptable to milk, hot or cold water, gravies, ; 
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Hercules’ Cellulose Gum 


It looked tasty in the bakery—it lived up to its looks at home. That’s 
why it disappeared fast. And a little Hercules Cellulose Gum, purified 
CMC, made the big difference. But even if the cake had lasted longer, 
the icing—and the cake itself—would have remained fresh and tasty, 
because they both contain a little cellulose gum. It makes a big differ- 
ence in icings. It prevents “weeping” and also retards 
crystal growth, keeping the icing surface smooth and 
velvety. For real “frosting on the cake,” see the dif- 


ference a little cellulose gum can make. 


For complete details write to Hercules. 
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though the mean values in Table 1 do not show the 
drastic short period of change, the individual sam- 
ples had an increase in OD from approx 0.100 to be- 
tween 0.900 and 1.300 in 24 hours. From a practical 
standpoint, this test appears unpromising because of 
the need for a test to predict shelf life while odor 
scores are still 3.0-4.0. However, the causes for the 
large change in OD in 24 hours are of academic in- 
terest. The correlation (Table 3) of odor with picrie 
acid of r = —0.58 would probably have been greater 
if the scale for odor scores had been extended below 
1.0. On the other hand, when this correlation is dis- 
continued as the odor scores first become 1.0, the ecor- 
relation drops to r = —0.48, which is of little value 
from a practical standpoint. 

It was noted (Table 1) that the OD for ninhydrin 
remained about the same until the odor scores were 
between 2.0 and 1.5, and then greatly increased as 
meat quality decreased, which is the opposite of what 
might have been expected. It had been theorized 
that as bacteria broke down muscle protein more 
a-amino groups would be available and a more intense 
color would result. it was thought that for some rea- 
son the protein perhaps became less soluble. How- 
ever, when 5.0 ml of 20% trichloroacetic acid (TCA) 
was added to 5.0 ml of filtrate a heavy precipitate re- 
sulted, indicating the presence of ample protein for 
color formation. More work will be done in this area 
in an attempt to explain these results. Again from a 
practical standpoint this test appears unpromising as 
a method to predict shelf life of meat. 

Mean values for picric acid, ninhydrin, and bac- 
terial counts are presented in Table 2. It may be 
noted that both picric acid and ninhydrin mean values 
inereased in a step-wise fashion as counts increased. 
The use of mean values in this case is somewhat mis- 
leading since the increases in OD of picrie acid and 
ninhydrin were large only at low odor seores. Lower- 
ing of odor scores began when the counts were 10° per 
gram and decreased rapidly with each increase in the 
log of the counts. The percentage of samples with a 
high OD increased with each increase in the log of 
bacteria per gram, but on individual samples the in- 
erease in OD occurred within a 24-hr period. The re- 
spective correlations (Table 3) of 0.24 and —0.24 be- 
tween counts and picric acid and between counts and 
ninhydrin show a rather low relation in this ease. 
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Multiple correlation coefficients among the various 
combinations of methods for detecting quality did not 
significantly improve the predicting value over simple 
correlation coefficients in any case. A multiple cor- 
relation coefficient of r = .94 was obtained for odor 
seores X log of bacterial counts X reduction to color- 
less X reduction to pink X picrie acid turbidity xX 
ninhydrin. This multiple correlation coefficient of 
r = .94 proved of little improvement over the simple 
correlation coefficient of r = .92 (Table 3) between 
reduction to colorless and odor. 
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Comminuted Meat Emulsions—The Capacity of 
Meats for Emulsifying Fat 


(Manuscript received May 3, 1961) 


SUMMARY 

A method of emulsifying liquefied fat in saline suspen- 
sions of meat or meat proteins was used in investigating the 
factors that influence the capacity of meat to emulsify fat, 
the characteristics of emulsions, and the relative efficiency 
of proteins as stabilizers. The capacity of meat, comminuted 
to an optimum extent, was increased by increasing the 
proportion of saline phase, increasing the rate of addition 
of fat, and decreasing the rate of mixing and the tempera- 
ture (18°C was the lowest investigated). The effects of 
variables corresponded with concepts of emulsion theory 
and technology, especially those pertaining to emulsions 
stabilized by rigid membranes. Emulsions of marked vis- 
cosity and stability to heating were prepared. Saline solu- 
tions of water-soluble and salt-soluble proteins were also 
used in preparing emulsions. The salt-soluble proteins were 
more effective than those extracted by water. The participa- 
tion of the latter proteins was dependent on the addition 
of sodium chloride. The efficiency of salt-soluble proteins 
varied inversely with concentration, and was at a maximum 
when emulsifying 1.75 ml fat/mg protein. During emulsi- 
fication, up to 84% of proteins in solution became insolu- 
ble. A series of recommendations was advanced pertinent 
to processing and needed future research. 


Prssext MeTHops of manufactur- 
ing comminuted sausage, such as frankfurters and 
bologna, have an empirical basis. These generally per- 
form satisfactorily, but adequate information is lack- 
ing for solving processing problems, or improving 
either products or processing. This especially applies 
to problems in emulsion curing, the most important as 
well as the most complex operation in sausage making. 

Emulsion curing, as generally conducted, involves 
S-10 min of comminution, which converts ice, lean 
and fat meat, and curing and flavoring agents into 
batches of batter or meat emulsion. One of the princi- 
pal problems is binding fat properly. A practice that 
minimizes this problem, used more in the past than 
now, consists of limiting the comminution of fatty 
tissues. This reduces the dispersion of fat and the 
need for emulsifying it. Recently, however, there has 
been a trend toward comminuting both lean and fatty 
materials much more finely. Moreover, the advent of 
continuous ‘‘emulsion curing’’ is at hand. As a result, 
comminution will be accomplished not only thoroughly 
and rapidly, but without the close control possible in 
batch operations. Efforts to perfect these develop- 
ments direct increasing attention to the inadequacy of 
knowledge on the mechanisms of emulsion curing. 

A recent investigation of meat emulsions (Hansen, 
1960) indicates that fat exists in the emulsions partly 
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in the form of dispersed fat globules enclosed in 
matrices formed by protein membranes. A basis for 
understanding the mechanism involved was provided 
in 1840, by Ascherson, who observed that ‘‘ . . . coagu- 
lation in the form of a membrane occurs inevitably 
and instantaneously when albumin comes in contact 
with a liquid fat.’’ Subsequently, extensive informa- 
tion has been obtained relative to emulsions in mayon- 
naise, salad dressings, margarine, and milk, and to 
means of improving emulsification in producing these 
foods (Becher, 1957). The need in meat processing is 
a comparable knowledge of emulsification in emulsion- 
based meat products. The following experiments were 
undertaken to obtain information on factors affecting 
the capacity of meat to stabilize emulsions, the charac- 
teristics of meat-stabilized emulsions, and the effi- 
ciency of meat proteins as stabilizers. 


EXPERIMENTAL 


Meat materials consisted of semimembranosus and semitendi 
nosus bovine muscles removed from careasses 1-2 hr after 
slaughter, stored 1-3 days at ca. 3°C, and then trimmed free 
of fat, and ground. Data presented are averages of duplicate 
determinations; other observations were confirmed by one or 
more replications. 

Factors affecting the capacity of meat to stabilize emulsions. 
The results of preliminary experiments indieated that (a) full 
employment of the capacity of meat to emulsify fat required 
thorough disintegration and dispersion of tissue in a relatively 
dilute system, and (b) collapse of an emulsion could serve as 
an ‘fend point’’ in determining the capacity of meat in 
stabilizing emulsions. Six series of experiments were then 
conducted to determine the effects of varying conditions on the 
relative capacity of meat to stabilize emulsions, and the charae- 
ter of the emulsions produced. These involved the basic method 
deseribed, and variations subsequently specified. 

Basic method. Fifty g of ground meat were placed in a 1-pt. 
jar (diam 7.3 em), 200 ml of cold 1M NaCl (0-5°C) were 
added, and the mixture was comminuted 2 min in a Servall 
Omni-mixer (blade span 5.7 em) at ca. 13,000 rpm (trade 
names are mentioned only for identifieation, implying no en- 
dorsement). During the operation, the jar and contents were 
cooled by immersion in an ice bath. Twelve and five-tenths 
grams of the resulting slurry were placed in another jar, 
37.5 ml of cold 1M NaCl (0-3°C) were added, and the two 
were mixed for a few seconds in the Omni-mixer at ca. 1000 
rpm. Fifty ml of melted lard (30°C) were then added from a 
graduated cylinder. High-speed cutting-mixing (ca. 13,000 
rpm) was begun. Immediately thereafter, melted lard was 
added at a rate of about 0.8 ml per see from a graduated 
separatory funnel through Tygon tubing into the stirred mix- 
ture. Emulsion formed, persisted, and finally collapsed, the 
transition being marked by a gradual inerease, followed by a 
sudden decrease, in viscosity. Addition of fat was immediately 
terminated on observation of the abrupt transition. Occa- 
sionally, near the ‘‘end point,’’ rigid emulsions formed that 
resisted mixing, although the above conditions were chosen to 
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Fig. 1. Arrangement of apparatus for emulsification. 


minimize this. In these instances it was necessary to assist the 
flow of mixture manually into the blades of the Omni-mixer, 
using a short section of tubing. The volume of fat added, 50 
ml plus the additional fat withdrawn from the separatory fun- 
nel, just exceeded the emulsifying capacity of the meat sample 
under the conditions of the method, and is reported as emulsify- 
ing capacity, ml fat emulsified/2.5 g meat. Fig. 1 shows the 
apparatus used. 

Comminution of meat in 1M NaCl. Mixtures, consisting of 
50-g portions of a sample of ground beef and 200 ml cold 1M 
NaCl, were converted into slurries by comminution for 1, 2, 4, 
or 4 min. Emulsions were then prepared from them as de 
seribed in the basie method. 

Dilution of meat slurry. Samples of meat slurry, prepared 
from a sample designated A, were used in preparing emulsions 
by the basic method, or by variations in which 12.5 or 87.5 ml 
1M NaCl, rather than 37.5 ml, were used to dilute 12.5 g of 
slurry. In addition to determining emulsifying capacity, ob- 


servations were made of the general character of emulsions. 

Emulsification at different rates of mixing. Samples of meat 
slurry were used to prepare emulsions by following the basic 
method, except that emulsions were also prepared with the 
Omni-mixer operated at ca. 9,200 and 6,500 as well as at 
13,000 rpm. These results were obtained with a meat sample 
designated B. 

Addition of fat at different rates. Fat was emulsified with a 
series of portions of a meat slurry using the basie method, 
except that the rates of addition of fat were 0.48, 0.57, 0.77, or 
1.05 ml per see. 

Temperature. The eapacity for fat emulsification of a series 
of 12.5-g samples from a meat slurry was determined by the 
basie method, except that maximum temperatures attained dur- 
ing emulsification ware varied to inelude 18.0, 21.5, 32.0, 36.5, 
44.5, and 46.0°C. This was accomplished by varying the tem- 
perature of the fat used in preparing the emulsions and that 
of the water bath in which the jars were immersed. Cotton 
seed oil was used as fat in measurements at 18.0 and 21.5°C. 

Stability and rigidity of emulsions. Emulsions were prepared 
by the basic method except that the procedure was terminated 
when emulsions attained maximum viscosity. These were used 


in limited tests of properties related to stability. Included were 
heating emulsion 30 min at 75°C in a large test tube, storing 
7 days at ambient laboratory temperatures, and centrifuging 
at 1300XG. A small quantity of viscous emulsion was diluted 
with 1M NaCl, placed on a slide, and stained with a 1:10 dilu- 
tion of Lillie-Mayer’s hematoxylin solution (Lillie, 1954). A 
photomicrograph of the stained emulsion was prepared, and 
the average diameter of fat globules was calculated. 

Emulsions prepared with meat protein extracts. Extracts of 
longissimus dorsi muscles were prepared as follows: One hun- 
dred grams of ground tissue were homogenized in the Omni- 
mixer with 100 ml of water at approx 5°C. The slurry was 
centrifuged 30 min at ca, 3000 rpm in a Servall Model SP cen- 
trifuge, and the resulting supernatant layer was decanted. The 
residue was successively re-extracted in this manner with 75-, 
50-, and 50-ml portions of water. The extracts were combined 
and then elarified by an additional centrifugation. 

The extracted residue was comminuted 1 min at 13,000 rpm 
with 200 ml 1M NaCl at 3-5°C. The resulting mixture was 
stored overnight at 2°C. Two hundred ml of additional 1M 
NaCl were added and thoroughly mixed, and the diluted mix- 
ture was again centrifuged as described. The supernatant was 
decanted and diluted with an equal volume of 1M NaCl. 
Finally, it was centrifuged 15 min at 15,000 rpm in a Servall 
Model SS-3 centrifuge to remove heavy matter. 

Emulsifier efficiency. Fifty-ml portions of each of the two 
extracts and dilutions of these, were used as the aqueous phase 
in preparing emulsions by the basic method. Solid NaCl was 
added to the aqueous extracts to adjust them to 1M NaCl be- 
fore their use. Initially this was done for the practical reason 
that salt is present in all emulsion-cured meat products. Subse- 
quently, it was found that water-soluble proteins had no marked 
capacity as stabilizers in the absence of salt. The broken emul- 
sions were centrifuged to clarify the saline layer. Aliquots of 
the saline layers were withdrawn for analysis. Total N and 
nonprotein nitrogen were determined in both the original and 
the recovered extracts. Nitrogen determinations were made by 
the micro-Kjeldah| method (Ma and Zuazaga, 1942). Non- 
protein was determined on fractions soluble in 5% trichloro- 
acetie acid (Hiller and Van Slyke, 1922). Protein changes were 
calculated from the data obtained. Sedimentation data of com- 
ponents of the original and the recovered extracts from an 
additional, similar experiment were obtained with the ultra- 
centrifuge. The amounts of proteins in the latter solution 
were: original saline protein sviution, 3.81 mg/ml; after 
emulsification 0.59 mg/ml; original water-soluble protein solu- 
tion, 10.65 mg/ml; after emulsification, 3.56 mg/ml. 

Membranes formed by water-soluble and salt-soluble proteins, 
Emulsions of relatively low viscosity were prepared by emulsi- 
fying only 75-ml portions of fat with 50 ml of the extract of 
water-soluble proteins (made to 1M NaCl by addition of 
erystalline salt) or with 50 ml of the extract of salt-soluble 
proteins. After mixing for 10 see at 13,000 rpm, the emulsions 
were diluted with 5 volumes of water. Slides were dipped into 
the preparation, and one side of the slides was wiped clean. 
Several drops of a 1: 10 dilution of Lillie-Mayer’s hematoxylin 
stock solution were added (Lillie, 1954), and photomicrographs 
were prepared of the stained emulsions. 


RESULTS AND DISCUSSION 


Factors affecting the capacity of meat to stabilize 
emulsions, Table 1 shows the results of varying the 
time of comminution of meat in LV NaCl in the prepa- 


Table 1. Effect of differences in time of comminution of 
meat slurry." 


Minutes Emulsifying 
at 13,000 rpm capacity /2.5 g tissue 
ml 
1 137 
‘ 148 
133 
131 


“50 g tissue in 200 ml 1M NaCl 


‘| 
4 
i 
‘| 
{ 
a 
| 
: 4 
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ration of slurries. The data indicate that capacity to 
emulsify fat was influenced somewhat by varying 
comminution. Emulsification of fat was maximum 
with the slurry prepared by comminuting 2 min. 
Comminution for only 1 min apparently failed to dis- 
integrate tissue sufficiently. The fact that samples 
comminuted 3 or 4 min exhibited a lower capacity 
than those comminuted 2 min suggests that some pro- 
tein denaturation occurred during comminution, its 
effect becoming apparent only when optimal (2 min) 
comriinution was exceeded. 

Table 2 shows the data obtained by varying the 
dilution of the slurry containing the meat. As the 
total volume of saline solution increased, the increas- 
ingly diluted 2.5-¢ meat content was capable of 
emulsifying an increasing amount of fat. One factor 
accounting for this result is the high efficiency typical 


Table 2. Effect on emulsifying capacity of diluting emulsion 
and varying rate of mixing. 


Total volume 


Meat 1M NaCl Rate of Emulsifying Description of 
sample 2.5 g tissue mixing capacity emulsion 
ml rpm ml 
A 22.5 13,000 2 Semi-solid 
47.5 13,000 127 Viscous, mixable 
100.0 13,000 179 Moderately viscous 
B 47.5 13,000 142 Viscous, mixable 
47.5 9,200 168 Slightly viscous 
47.5 6,500 185 Grainy suspension 


of salt-soluble proteins at low concentrations, as shown 
later. The dilution also affected viscosity. This would 
be expected on the basis of the recognized influence on 
viscosity of volume concentrations (Becher, 1957). 
Because of the marked viscosity, but general respon- 
siveness to mixing, of emulsions prepared from 12.5 g 
meat slurry diluted with 37.5 ml 1M NaCl, ‘‘end 
points,’’ or the breakdown of emulsions, were most 
readily detected using these proportions. 

Table 2 also shows the results obtained by emulsi- 
fication with different rates of mixing and stirring. 
The data indicate that varying this rate markedly 
affected both the amount of fat emulsified and the 
character of the emulsions produced. An inerease in 
viscosity with increasing rate of shear has been shown 
to be associated with a decreased particle size in emul- 
sion systems (Becher, 1957). The breaking points of 
the viscous, but mixable, emulsions prepared at 13,000 
rpm were readily detectable. 

Figure 2 shows the results obtained from adding fat. 
at different rates during emulsification, plotted to 
show the relation between the amount of fat emulsi- 
fied and rate of addition. The relationship was linear 
(r= 0.995 + .004, P<.001), indicating that the 
amount of fat emulsified increased as the rate of fat 
addition increased. An explanation of this result can 
be advanced by assuming that the rate at which pro- 
tein membranes form approaches ‘‘instantaneous”’ 
and that vigorous mixing-stirring more than assured 
adequate dispersion of fat and intermixing of com- 
ponents. Under these circumstances, rate of emulsi- 
fication would not be a limiting factor. In this case, 
increasing the rate of addition of fat would more fully 
utilize the potentially rapid rate of emulsification 
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FAT EMULSIFIED 
WITH CHANGE IN RATE OF ADDITION 


mi. 
150}- 
r=0.9954.005 
P<.001 
140 
130}- 
1 = = = 
0.40 0.60 0.80 1.00 1.20 


RATE, ml./sec. 


Fig. 2. Influence of rate of addition on amount of fat 
emulsified. 


while progressively tending to reduce damage to pro- 
tective membranes produced by unnecessarily ex- 
tended mixing. 

Fig. 3 shows the data obtained in investigating 
emulsification at different temperatures, plotted to 
show the amounts of fat emulsified by the samples as 
a function of maximum temperature. The amount of 
fat emulsified was inversely and linearly related to 
the maximum temperature attained during emulsifica- 
tion (r = 0.995 + .003, P<.001). In view of evidence 
of the stability of emulsions at 75°C, presented later 
in this paper, heating at temperatures in the range 
18-46°C should not cause emulsions to break down. 
Rather, anticipating an effect associated directly with 
the process of emulsification appears warranted. Fac- 
tors possibly contributing to this unresolved ‘‘tem- 
perature effect’’ include (a) a chain of events leading 
from increased temperature to decreased surface 
tension of the fat, increased dispersion and surface 
area, and, consequently, an increased need for sta- 
bilizing membranes; (b) denaturation of protein prior 
to formation of protective membranes; and (c) 
altered formation of membranes. 


FAT EMULSIFIED 
WITH CHANGE OF TEMPERATURE 
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1=0.9954.003 
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TEMPERATURE, °C en 


Fig. 3. Influence of maximum temperature attained on 
amount of fat emulsified. 
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Has the cost of using MSG stopped you from improving 
the flavor of your products? Better take a new look at 
MSG economics as shown in our graph. While most 
food processing costs have sharply increased during the 
past decade, MSG has steadily decreased and leveled off. 

At today’s prices, your product can benefit from the 
addition of Merck MSG for only 1-2 mils per pound of 
finished product —little enough compared to the decade’s 
high when MSG cost nearly twice as much. 

When you decide to re-evaluate MSG for your prod- 


uct be sure to call Merck. Specialists in the Merck Food 
Laboratories are ready and eager to help you get the 
most from MSG. And a recent 100% increase in pro- 
duction capacity puts Merck in an excellent position to 
meet all your MSG requirements. 
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WHEN YOU SWITCH TO 


PENFORD CORN SYRUP 


There are so many reasons why you are better off with a liquid corn syrup system . . . and 


best off with Penford Corn Syrup! Our technical service representative can prove every 
point on this quick checklist—an1 tell you other advantages too: 


Pentord Corn Syrup improves Pentord Corn Syrup 
the quality of your product saves money over a dry syster 
e Reduces cost per hundredweight 
oj sweetener solids 
e Reduces man hours 
e Saves handling equipment 
e Saves with tank storage 


Pentord Corn Syrup is convenient 

to use, adapts to automation 

© Can be proportioned accurately e Enhances natural flavors 

e Simplifies mixing e Controls sweetness 

e Lends itself to automation e Aids in developing body and texture 

¢ Improves plant appearance and ¢ Stabilizes color 

sanitation 

Whether your business is candy, canning, frozen desserts, baking or meat packing —there’s a 
Penford Corn Syrup to suit your needs. Why not let one of our technical representatives come 
to your plant to demonstrate its advantages from your particular point of view? Call or write 


any P & F office for prompt action. 


&FORD, Lu. 


INCORPORATED 


750 THIRD AVENUE, NEW YORK 17, N. Y.; 153] MARIETTA BLVD., ATLANTA, GA.; CEDAR RAPIDS, |OWA; 333 MARKET ST., SAN FRANCISCO 5, CALIF. 
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Data obtained on the stability and rigidity of meat 
emulsions indicate that fat was well bound in them. 
Storage for a week at ambient laboratory tempera- 
tures produced no observable evidence of breakdown. 
Centrifugation at 1300G separated some water but 
no fat. Heating 30 min at 75°C produced no separa- 
tion of fat. Fig. 4 is a photograph of a sample so 
heated and then cooled to 30°C. The high viscosity of 
uncooked emulsion was converted into the rigidity of 
the column of cooked emulsion. The fat globules 
shown in Fig. 5 had an average diameter of 18 ». The 
exterior surfaces of fat globules outlined by stained 
protein membranes had a non-uniform polyhedral 
form. According to Becher (1957), such forms result 
from deformation of the spherical globules usually 
obtained at a high concentration of disperse phase. 

The rigid character of the membranes pictured in 
Fig. 5 is indicated by the manner in which the poly- 
hedral form of stabilized globules was retained after 
dilution. This is evidence that the films formed by 
the meat proteins behaved like those described by 
Dean (1948), who stated that ‘‘some proteins are 
sorbed and denatured at oil-water interfaces, and the 
denatured film has considerable rigidity.’’ He further 
stated that ‘‘an emulsion stabilized by rigid films 
may be very stable so long as it is left undisturbed. 
It may have a long ‘shelf life,’ but since rigid films 
are brittle, such emulsions may have a very poor 
‘service life.’ ’’ Consequently, owing to their rigidity, 
the susceptibility of meat protein films to mechanical 


damage can be predicted. In sausage manufacture, 


Fig. 4. Emulsion at 30°C after heating 30 min at 75 C. 


Table 3. 


Original solution 


Protein Experiment Total . Protein Total 
group No N NPN N N 
mg mg mg mg 
Water 1 173.0 68.0 105.0 111.0 
soluble 2 121.0 47.5 73.5 71.5 


69.0 27.0 42.0 37.0 


1M NaCl 1 86.7 4.8 81.9 22.8 
soluble 2 60.7 3.4 57.3 17.6 
3 34.6 1.9 32.7 10.2 
4 17.3 1.¢ 16.3 5.6 


MEAT CAPACITY FOR EMULSIFYING FAT 


Changes in nitrogenous substances 


= 


Fig. 5. Fat globule membranes formed in emulsion prepared 


from meat (800> 


poor ‘*service life’’ would be reflected in the inability 
of emulsions to withstand reworking or extended ¢om- 
minution, as in overchopping. 

Emulsions prepared with meat protein extracts. 
Table 3 shows data obtained in preparing emulsions 
stabilized with protein extracts, including the results 
of analyses and calculations made relative to the role 
of water-soluble and salt-soluble proteins. The results 
indicate that both water- and salt-soluble proteins 
were capable of stabilizing emulsions. The efficiency 
of water-soluble proteins, in terms of ml of fat emulsi- 
fied per mg protein, did not vary to any appreciable 
extent with changing concentration, in contrast to the 
increasing efficiency of the salt-soluble proteins on 
dilution. The efficiency of the salt-soluble proteins 
tended to vary inversely (and curvilinearly) with re- 
spect to both the amounts of protein removed from 
solution and the original content of protein. Because 
of this tendeney, results obtained with the basic 
method can be only relative estimates of emulsifying 
capacity. The data also show that the percentage of 
proteins removed from solution varied from 59.5 to 
75.0% for water-soluble proteins, and from 79.8 to 
84.1% for salt-soluble proteins. Hence, a relatively 
large part of the potential emulsifying capacity of the 
proteins was used in all cases, assuming that removal 
from solution signified use in emulsification. The rela- 
tively complete recovery of non-protein substances 
from the solutions used in emulsification indicates 
that these were not involved directly. 

Fig. 6 shows the patterns obtained by ultracen- 
trifugal analysis of extracts, before and after use in 


emulsification. These indicate that an appreciable 


Effeets of varying type and amount vo: proteins on emulsification. 


After emulsification 


Protein removed 
from solution 
Differences (NX6.25) Fat emulsified 
Protein Proteir © of Emulsifier 
: NPN N Total original Volume efficiency* 
mg mg mg mg % ml ml/mg 
42.5 0.5 62.5 390.6 59 176 0.45 
23.5 0.5 50 312.5 68.( 32 0.42 
10.5 0.5 81.5 196.9 75.0 94 0.48 
16.3 FB, 65.6 410.0 80.7 248 0.61 
11.6 2.6 45.7 285.6 79.8 220 0.77 
5.2 3.1 27.5 171.9 84.1 194 1.12 
3.1 82.5 144 1.75 


* Fat emulsified, ml/mg protein removed from solution. 
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amount of salt-soluble proteins and a smaller amount 
of water-soluble proteins were withdrawn from their 
respective solutions during emulsification. The pat- 
terns differed only quantitatively, except that a very 
small heavy fraction was completely removed from 
solution during emulsification. Calculations based on 
the chemical data showed that 84.5% of salt-soluble 
proteins and 66.6% of water-soluble proteins were re- 
moved from solution during emulsification. These, as 
well as the results in Table 3, indicate that salt-soluble 
proteins were utilized more completely than water- 
soluble proteins. Possible variations in effectiveness 
with varying ionic strength, or pH, and the effective- 
ness of the two classes of proteins when acting simul- 
taneously, remain to be investigated. 


FAT EMULSIFICATION 


Effect on Protein Solutions 


WATER-SOLUBLE SALT-SOLUBLE 


BEFORE 


> | 


Fig. 6. Sedimentation of salt-soluble and water-soluble pro- 


teins in solutions before and after emulsification. 


Fig. 7 and 8 are photomicrographs prepared from 
the stained emulsions stabilized by the water-soluble 
and salt-soluble groups of proteins. Examination in- 
dicates that the membranes formed by salt-soluble 
proteins consisted of thicker layers than those formed 
by water-soluble proteins. Hansen (1960) failed to ob- 
tain evidence of membranes formed from  water- 
extracted proteins; unlike the present case, however, 
salt was not added to the emulsion mixture in his 
work. As noted in the foregoing, the action of salt 
appears to enhance the tendency of the water-soluble 
proteins to stabilize emulsions. This may be explained 
by hypothesizing that salt altered these proteins, pos- 
sibly by unfolding their globular structure, to an ex- 
tent that affected their tendency to form membranes. 
Under the conditions investigated, even with the addi- 
tion of salt, the capacity of water-soluble proteins was 
lower than that of salt-soluble proteins. 


CONCLUSIONS 
The method employed affords relative estimates of 
the capacity of meats or meat proteins to stabilize 
emulsions of liquefied fat. Pending investigation of 


the emulsification of fats containing various propor- 
tions of liquid and solids, the principles governing the 


Fig. 7. Fat globule membrane formation in emulsion pre 
pared from water-soluble proteins (800%). 


emulsification of these and liquid fat may be assumed 
to be generally similar. The method merits consider- 
ation for determining the relative capacity for emul- 
sion stabilization of the meats used in sausage for- 
mulas. For this purpose, a supplementary, or even 
an alternative, method, based on content of soluble 
proteins, also appears promising provided a basis is 
developed to adjust for the unequal capacities of 
water- and salt-soluble proteins. 

The ability of meat to stabilize emulsions was at a 
maximum with optimal comminution of lean tissue, 
followed by diluting the external (saline) phase, 
mixing at low speed, adding fat rapidly, and oper- 
ating at low temperature (18°C was the lowest in- 
vestigated). Based on the importance accorded to 
these findings, the following four facts appear to have 
been established with regard to the production of 
meat emulsions. Obtaining a very thorough, but not 
excessive, disintegration of lean tissue offers a meas- 
urable advantage. Meat acts most efficiently when 
maximally dispersed in water. Coordinating suffi- 
ciently rapid mixing with rapid addition of fat em- 
ploys emulsifying capacity most effectively. Ex- 
posure of emulsions to shearing forces should be kept 
at a minimum once emulsions are stabilized. 

Recommendation of an optimum temperature must 
be deferred. The results indicate that such tempera- 
ture is 18°C or lower. Investigations must be extended 


Fig. 8. Fat globule membrane formation in emulsion pre- 
pared from salt-soluble proteins (2400 
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to include the lower range of temperatures at which 
fats exist in varying degrees of solidification. 

The results direct attention to differences in the 
effectiveness of water-soluble and salt-soluble proteins. 
The evidence indicates that full use of these in the 
emulsification process will require more information 
on means of securing maximum activity from both 
the water-soluble and salt-soluble groups. 
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Flavor and Color Through Controlled Fermentation of 


Maple Sap 


Manuscript received March 10, 1961) 


SUMMARY 

Maple flavor and color in maple sirup were markedly 
enriched by fermenting sap with 4 strains of Pseudomonas 
geniculata (of 174 bacterial strains studied). These 4 strains 
imparted maple flavor characteristics 3-4 times that ob- 
tained in sirup made from unfermented sap. Fourteen 
other strains of the genus Pseudomonas also exhibited 
flavor-enhancing properties but to a lesser degree, as did 
one identified as a Flavobacterium. The 4 strains of 
Pseudomonas having strong flavor-inducing properties are 
all aerobic, grow at psychrophilic temperatures. 


Tae UNDESIRABLE EFFECTS of ex- 
cessive microbial growth in maple sap have been 
known for many years (Edson et al., 1912; Hayward 
and Pederson, 1946; Naghski and Willits, 1955). The 
most common defects of sirup attributed to microbial 
fermentation of maple sap are excessive darkening 
and inereased caramel flavor. Unpleasant flavors in 
sirup often result from highly contaminated sap. 

The role of microbial growth in maple sap with re- 
spect to desirable changes in sirup has been studied in 
this laboratory. Naghski et al. (1957) reported that 
the flavor and color of maple sirup were affected by 
controlled fermentation of sap with bacterial and 
yeast strains. Several bacterial strains intensified 
maple flavor, color, and caramel flavor. The increase 
in caramel flavor was related to the degree of sucrose 
inversion, especially when yeasts were present in the 
sap. 

Controlled fermentations of maple sap were ex- 
plored as a means of influencing several character- 
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istics of maple sirup. Particular attention was 
directed to microbial strains (usually bacteria) that 
can intensify maple flavor. It was preferred that the 
flavor-intensifying strain should not result in exces- 
sive darkening of the sirup. This latter characteristic 
is essential because darker sirups are assigned lower- 
grade values, commanding lower prices. Further, 
strains are preferred that do not produce undesirable, 
acrid caramel flavor, which may mask the maple 
flavor. Since it was observed (Naghski et al., 1957) 
that yeast contributed to a high inversion of sucrose, 
and in turn a high caramel flavor, we confined our in- 
vestigations to bacterial strains. 

Maple sap collected under normal field conditions 
is converted to a sirup of characteristic maple flavor. 
During the maple season, a variety of microorganisms 
contaminate the sap. These follow a rather typical 
pattern, being predominantly psychrophilie bacteria 
in the early season, and then an increasing propor- 
tion of yeasts and some molds (Sheneman and Costi- 
low, 1959). This study employed a large number of 
bacterial isolates from maple sap so that selection 
could be made of strains that enhance maple flavor. 
Toward this end, 174 bacterial strains were screened. 
The 19 strains considered to enhance maple flavor the 
most were then classified by investigating their 
significant morphological and biochemical properties. 


EXPERIMENTAL METHODS 


Maple sap. Sterile maple sap was collected, packaged in 
l-gal. metal cans, frozen, and stored as described previously 
(Naghski and Willits, 1955). The following method, involving 
aseptic precautions with sterile equipment, was used in pre- 
paring lots of sterile sap suitable for inoculation with the test 
strains, Three gallons of frozen sap were thawed in the cans by 
allowing them to stand 8 hr at room temperature and then 
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overnight at 18°C. Thawing was completed the following morn- 
ing by applying heat with a 375-watt infrared industrial re- 
fleector lamp to the eans on a shaking machine. The melted sap 
was transferred aseptically to a sterile 5-gal. glass earboy. 
Aliquots were plated to cheek the sterility of each lot used. 
Cultures. One hundred and seventy-four bacterial strains, 
isolated from maple sap, were used in this study. All strains 
were capable of growth under psychrophilie conditions, i.e., 
below 5°C. Nineteen strains that enhanced flavor the most 
Table 1 were identified with methods suggested in the 
‘*Manual of Microbiological Methods’’ (Society of American 
tacteriologists, 1957) and keys in ‘‘ Bergey’s Manual of De- 


Table 1. Flavor and color characteristics of maple sirup pro 
dueed from sap fermented by seleeted bacterial strains. 


Flavor Color rating 
Strain Classification rating * (U. 8. grades) 
4 Pseudomonas geniculata 4 B 
11 Pseudomonas geniculata 3 B 
25 Pseudomonas geniculata A 
222 Pseudomonas geniculata ; Fancy 
Flurobacterium rhenanum 2 Unclassified 
249 Paeudomonas geniculata 2 
197 Pseudonomas geniculata 2 B 
605 Pseudomonas fluorescens 2 Fancy 
1 Pseudomonas geniculata 1 A 
9 Pseudomonas convexra 1 A 
111 Paeudomonas geniculata 1 A 
236 Paeudomonas geniculata 1 A 
392 Pareudomonas geniculata 1 A 
§25 Pseudomonas geniculata 1 A 
559 Paeudomonas fluorescens 1 A 
612 Paeeudomonas geniculata 1 A 
169 Pseudomonas geniculata 1 AA 
507 Psaeudomonas geniculata 1 Fancy 
221 Pseudomonas geniculata 1 Fancy 


* Flavor is assigned values of 1—4, indicating the maple flavor in 
tensity developed in each sirup sample 


terminative Bacteriology’’ (Breed et al., 1957). Stock eul 
tures of all strains were maintained on tryptone-glucose-yeast 
extract (TGE) agar slants. 

Fermentation procedure. Inocula were growth washed from 
the surfaces of TGE agar plates incubated 24 hr at 27°C. By 
dilution of inoculum the mitial concentration in the sap was 
kept at about 10° organisms per ml. The inoculated sap was 
incubated 1 week in a cold room (ca. 1-3°C). Concentration of 
organisms, estimated by plating with TGE agar, was then 
generally 20-60 * 10° per ml. 

Maple sirup evaluation. After one week of fermentation, 
each lot of inoculated sap was evaporated to sirup as deseribed 
previously (Naghski et al., 1957). After the sirup was ad- 
justed to standard density (65.5° Brix), percent invert sugar 
(Naghski and Willits, 1956) was estimated, and the amount 
of color was estimated with color standards for maple sirups 
established by the United States Department of Agriculture. 


RESULTS AND DISCUSSION 

The flavor evaluation was made by a trained five- 
member panel. After preliminary sereening, all sam- 
ples with an off-flavor (caramel or molasses) were dis- 
carded. The remaining samples were then compared 
to a ‘‘standard’’ sirup made from unfermented sap. 
Sirups judged to have the same or slightly higher 
maple flavor levels were assigned a value of one and 
were not subject to further tests. The remaining eight 
samples, which possessed an enrichment of flavor 
greater than that of the control, were then evaluated 
by the paired method of comparison. This permitted 
grouping the samples into three groups of different 
flavor levels, values of 2, 3, and 4. 
None of the 19 bacterial strains yielded sirup of 
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excessive caramel flavor. Invert sugar content of all 
sirups was below 2%. This agrees with previous re- 
sults that showed a high correlation between high 
invert sugar and excessive caramel flavor (Naghski 
et al., 1957). 

Eleven of the nineteen organisms enriched flavor 
slightly over that of the control sirup (made from 
unfermented sap). The sirups from the 8 remaining 
strains, with a flavor enrichment rating greater than 
1, were rated 2, 3, and 4, in accordance with the 
maple flavor produced as a result of each fermenta- 
tion (Table 1). 

Pseudomonas geniculata, strain 4, rated 4, the 
highest of the 174 strains tested. Three other strains 
of P. geniculata (11, 25, and 222) rated 3. That all 
four of the superior strains are P. geniculata may be 
of some significance. However, since representatives 
of other species of Pseudomonas, and indeed one 
species of Flavobacterium, also contribute to maple 
flavor, specificity of contribution to maple sirup flavor 
is not supported. All members of this group of flavor 
intensifiers are capable of strictly aerobic growth at 
psychrophilie temperatures. 

Table 1 shows that fermented sap generally yields 
darker sirups. This is especially true of sirups with 
higher flavor values. Strains 222 and 605 were ex- 
ceptions, producing only light-colored sirups. 

The possibility of using specific strains for achieving 
sirups of given specifications is not unreasonable. 
Flavor production in cured ham by a psychrophilie 
bacterium has been reported by McLean and Sulz- 
bacher (1959). Occasionally, maple producers find 
that their sirups lack sufficient flavor. Viable cultures 
or, more likely, dried but active preparations could 
well be used to develop flavor in sirups from maple 
saps that are deficient in the necessary flavor pre- 
cursors. Selection of the proper strain would avoid 
excessive darkening. 
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Parboiling Characteristics of California 
Medium-Grain Rice 


(Manuscript received July 7, 1961 


SUMMARY 

To define conditions under which Calrose rice, a medium- 
grain California variety, could be parboiled satisfactorily, 
rough rice was subjected to various soaking, holding 
(tempering), and cooking treatments. 

During soaking, the rates of water uptake at both 132 
and 150°F differed among five lots. The total water con- 
tent required, and the time needed for distribution of 
water through the kernel to provide for gelatinization of 
starch granules in the center of the kernel upon cooking, 
also differed. 

Certain consistent features appeared, however. When 
more than about 37% water content was reached rapidly, 
e.g., by soaking under reduced pressure, combined soaking 
and tempering times could generally be relatively short 
(minimum about 2 hr) at both 132 and 150°F. With 
lower water contents down to about 30%, total soaking 
plus tempering times had to be increased; and as either 
temperature or water content was reduced, the required 
time increased rapidly. Soaking at temperatures much 
above 150°F caused some kernels to burst and the mass 
of rice to become sticky and slimy because of starch 
gelatinization. 

With properly soaked rice, gelatinization of starch 
throughout the kernels was obtained by cooking 5 min 
at 20 lb per sq in. gauge pressure or 8 min at 10 Ib. 
Results were also satisfactory with cooking at 30 and 40 
Ib for shorter times, but at these higher pressures over- 
cooking quickly caused the product to darken. 

Improper soaking and inadequate cooking resulted in 
incomplete gelatinization and high proportions of broken 
kernels in the dried and milled product. Before processing, 
the five lots of Calrose rice yielded 71-74% milled rice 
and 48-65% head rice (unbroken kernels). When prop- 
erly parboiled, the yields were 73-78% milled rice and 
66-76% head rice. 


Rice PRECOOKED in the hull, dried, 
and milled, is known as parboiled rice, and is an 
accepted food in domestic and foreign markets. 
Methods of parboiling rice have been comparatively 
primitive in Asiatic countries, particularly India, 
Burma, and Pakistan, for centuries, but more modern 
methods are gradually replacing them. In the United 
States, four plants parboil long-grain rice in Texas, 
and a fifth is under construction in Arkansas. One 
plant in California parboils short-grain (pearl) rice. 

Calrose rice, a medium-grain variety, was grown 
on over 90,000 acres in California in 1960, and rice 
millers have expressed interest in conditions of par- 
boiling suitable for this variety. 

Two processing steps are necessary in parboiling 
rice. In the first, the rice is soaked or steeped at sub- 
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gelatinization temperatures to increase its water con- 
tent to 30% or more and to ensure that moisture is 
distributed evenly through the kernels. Excess water 
is then drained off. In the second step the soaked rice 
is steam-treated under pressure to cook the endosperm 
thoroughly and gelatinize the starch granules therein. 
The rice is then dried and milled in the conventional 
manner. During soaking and steaming, a portion of 
the water-soluble vitamins are infused into the endo- 
sperm, and the color changes from white to a shade 
of tan that depends on conditions. Parboiled rice is 
reasonably resistant to insect infestation. When 
properly manufactured, it can be milled with very 
little breakage. 

The effect of processing conditions on the puffing 
volume, color, and soluble amylose of rice has been 
studied (Roberts ef al., 1954). Other papers have re- 
lated specific parboiling conditions to uptake of vita- 
mins from the bran and germ and to milling qualities 
of rice (Jones and Taylor, 1935; Jones et al., 1946; 
Kik, 1951; Kik and Williams, 1945; Mazumder et al., 
1960). However, no study seems to have been made 
to determine how rate and extent of water absorption 
is affected by soaking conditions, nor how water ab- 
sorption and distribution through the kernels affect 
milling qualities of the final product. This study 
sought such information. The effect of bisulfite in the 
steeping water was noted in one experiment. 


MATERIALS AND METHODS 


The material was 1 lot of 1959-erop and 3 lots of 1960-crop 
Calrose rice, supplied by California mills from bulk storage in 
commercial warehouses. These were labeled A, B, C, and E, 
with respective storage time and moisture content of 8 months 
and 12.1%; 1 month and 12.89%; 1 month and 13.3%; and 5 
months and 13.2%. Lot D was a composite of equal amounts 
of B and C, held an additional 2 months in friection-top eans 
at room temperature (about 70°F). Each was reasonably clean 
and free of detectable heat damage. The portions used for 
testing were first freed of small amounts of weed seeds, broken 
grains, and chaff with a dockage machine. As raw rice, two 
lots gave excellent and almost identical yields of head rice in 
the standard milling test, whereas the head yields of the other 
two were considerably lower (Table 1 

As part of the experimental program, water uptake of rice 
was studied as a function of time and temperature of steeping. 
Tests were conducted at room temperature and at 132, 150, 170, 
and 212°F. In most cases, the samples were merely immersed 
in the bath at atmospheric pressure, but in some the samples 
were evacuated before the steep water was added. Experiments 
were carried out with 1000-g portions of rough rice to provide 
sufficient material for subsequent operations. 

Soaking at atmospheric pressure. A 1000-g sample of rice 
was weighed into a tared No. 10 can, and 1500 ml water at 
the soaking temperature was added. The can was suspended 
from the rim of a steam-jacketed kettle (with temperature 
control) in water of the desired temperature. The temperature 
of the bath was held at 162°F to give 150° in the samples. 
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Table 1. Milled rice and head rice yields (%) from rough 


and parboiled riees (Calrose variety 


Rough 


unprocessed Parboiled 4 

Water 

Total content 

Milled Head milled Head Soaking after 

Lots rice rice rice rice conditions soaking 
\ 717 75 71.6 Shr; 150°F $4.1 
B 71.2 64.4 744 tit Shr; 150°F 34.4 
Cc 71.4 75 Shr: 150°F 34.7 
73.8 70.6 Shr; 150°RP 41.7 
E 74.1 65 78.0 76.6 6 hr; 132°F 36.1 


* The maximum yields based on head rice are given. These maximum 
yields were obtained with the soaking conditions given in the Table, but 


other combinations were nearly as satisfactory 


Obviously, the portions of sample close to the sides of the ean 
were warmer than 150°, but the bulk of the sample gave read 
ings of 148-154°F. The bath temperature was held at 140°F 
to give 132° in the samples, and at 187° to give 170°. Samples 
were stirred gently at hourly intervals. 

It was noted that samples souked for long periods, e.g., 4 
hours, decreased in temperature by 2-3 degrees although the 
bath temperature was maintained. 

Soaking at reduced pressure. One thousand grams rough rice 
was placed in a 4-L filter flask, the flask was stoppered, and 
the side-arm was fitted with a short rubber hose and a glass 
tube containing a stopeock. The flask was pumped out for 15 
min with an oil pump. The stopeock was then closed and the 
flask was placed in the soaking bath with the stopeock open 
ing under the water surface. The stopcock was opened and 
water admitted until the rice was covered; the stopeock was 
closed without further release of vacuum. After 5-10 min the 
flask was shaken gently to remove numerous bubbles from the 
kernels; after 30 min the vacuum was released and the sample 
transferred to a No. 10 ean with additional water. Soaking 
was then continued in the usual way. 

Drained weight. After soaking, a 10-mesh-screen basket was 
placed over the can, the can was inverted, and liquid was 
allowed to drain for 5 min. The soaked rice was then weighed 
and the moisture content calculated. 


Tempering. When a holding, or ‘‘tempering,’’ period was 
allowed, the can containing the drained riee was covered with 
aluminum foil and again suspended in the constant-temperature 
bath. 

Cooking. The sample was transferred to a tared stainless-steel 
10-mesh basket, 8% in. in diam and 4 in. deep. The depth of 
rice varied somewhat with the amount of water taken up in 
soaking, but was usually between 144-1 in. 

The basket was placed in a steam autoclave on a metal-mesh 
support. Two, and a maximum of three, baskets side by side, 
i.e., at the same level in the autoclave, were usually cooked at 
one time. The vent on the autoclave was closed when the pres- 
sure reached 5 lb psig, and this was considered the beginning 
of cooking. Pressure increased from 5 to 20 lb in about 1 min. 
(If it was allowed to rise more rapidly, there was a consider 
able over-shooting of the pressure desired.) For comparison, 
some cooking tests were run at 2, 10, 30, and 40 lb gauge 
pressure. 

After the desired cooking time, the steam was blown off 
rapidly (about 30 see), the autoclave was opened quickly, and 
the cooked weight of the samples was determined as a check 
against gross errors in the drained-weight values. During cook 
ing, water content increased generally from 1 to 4%, with the 
larger increases in samples steeped to relatively low water econ- 
tents (30-32%). Small inereases occurred even with samples 
steeped to 38-39% water content. 

Drying. The cooked rice was spread on a 101% X 18-in. tray 
with 20-mesh-screen bottom and dried at 100°F in a eross-flow 
dryer. Drying was stopped when the weight of cooked rice 
reached 1000+ 8 g (usually in 4-6 hr). The dried product 
was placed in a 2-quart Mason jar, which was then closed and 
let stand at least 18 hr before milling. 

Milling. The dried rice was shelled and milled by the official 
milling test procedure for pearl rice (Production and Market- 
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ing Administration, USDA, 1951). Broken rice was determined 
by dividing the rice 4 or 5 times in a Boerner sampler to ob- 
tain a sample weighing 30-40 g, which was then separated into 
whole and broken kernels with a small dise separator followed 
by a final separation by hand. Total and head rice yields were 
calculated on the basis of the raw rough rice used for the 
parboiling experiment. No corrections were made for varia 
tions in moisture content; however, the milled parboiled sam- 
ples contained 11-14% moisture. 

For determination of moisture, samples were ground to pass 
a 20-mesh sereen, and heated 5 hr in vacuum at 100°C, 


RESULTS AND DISCUSSION 


Rate of absorption of water. The experimental con- 
ditions, particularly the lack of uniformity of tem- 
perature throughout each sample, were not expected 
to permit precise measurements of the rate of water 
uptake. Nevertheless, at each of eleven combinations 
of time, temperature, and rice lot, 3-14 individual 
determinations of water uptake were made (total de- 
terminations, 62), and the standard deviations were 
calculated. Values for the standard deviation of 0.8% 
or smaller were obtained with one exception (5 
values: standard deviation, 1.2). This degree of re- 
producibility was sufficient to show clearly the effects 
of time and temperature over the ranges covered and 
to demonstrate differences among the rice lots. 

Fig. 1 shows the effect of temperature on rate of 
water uptake for Lot A. The very rapid absorption 
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Fig. 1. Effect of temperature on rate of water absorption 
by rough rice (Calrose variety; Lot A; original moisture con- 
tent, 12.1%). Water content ecaleulated from weight after 
draining for 5 min. X-marks (132 and 150°F lines) indicate 
minimum soaking time to give gelatinization of starch through- 
out kernel in subsequent cooking. 
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at 170°F and above presumably resulted from gelati- 
nization of starch. At 132°F, however, which is well 
below the gelatinization temperature of rice starch, 
water uptake not only was initially more rapid than 
at room temperature but apparently would have 
reached levels considerably above the amount that was 
taken up at room temperature in any reasonable soak- 
ing period. 

The slow increase at room temperature after 1 hr 
compared to that during the first hour suggests that 
moisture sufficient to raise the water content to about 
24-25% (from the original 12.1%) was taken up 
very quickly by the hulls and into the spaces between 
the hulls and the rice grains, and that absorption by 
the grains themselves proceeded more slowly. 

Fig. 2 shows results for other lots of rice. Both 
Lots B and C when first received absorbed water more 
slowly than Lot A. After two months at room tem- 
perature (about 70°F), equal weights of Lots B and 
C were combined to form Lot D. Water uptake at 
150°F was then nearly equal to that of Lot A, and at 
132°F had increased appreciably. 

A 30-min period under reduced pressure at the 
beginning of the soaking period increased water up- 
take markedly, particularly with short soaking times. 
For example, rice of Lot A at 150°F gave a water 
uptake of 37.2% in 1 hr and 41.5% in 3 hr; control 
values were 31.7% and 37.2%. With Lot D at 150°F, 
4- and 5-hr values were 41.4 and 41.7% water, vs 
39.1 and 40.0% in the controls soaked et atmospheric 
pressure. It appears likely that, without reduction of 
pressure, small air bubbles are trapped within the 
hull and prevent complete access of water to the 
endosperm; under reduced pressure, the bubbles are 
not present and water absorption proceeds more 
rapidly. 

Soaking requirements for adequate gelatinization. 
The Federal Standards for parboiled rice limit to 
10% the grains containing opaque spots. These spots 
indicate the presence of ungelatinized starch granules, 
In all the samples prepared in this work, grains con- 
taining opaque spots were susceptible to breakage in 
the official milling treatment. As a consequence, poor 
gelatinization was reflected by a high percentage of 
broken kernels rather than intact, poorly gelatinized 
kernels; and in none of the samples did the whole 
kernels contain more than 10% with ungelatinized 
spots. For this reason and because the yield of 
head rice (milled unbroken kernels) would be im- 
portant to the economics of a parboiling operation, 
the percentage of broken kernels was used as a guide 
to the acceptability of procedures. 

Given more than minimal cooking treatment, gelati- 
nization in the center of kernels would be expected 
when a critical minimum amount of water had been 
absorbed and adequately distributed throughout the 
kernel. In Fig. 1, cross marks indicate the approxi- 
mate soaking times at 132 and 150°F required to bring 
the broken kernel content of milled parboiled rice of 
Lot A down to 15%. 
represent adequate soaking for this lot because longer 
steeping times did not consistently further reduce 


This level was considered to 


broken-kernel content. (The uncooked rice yielded 
33% broken kernels.) At 150° F, somewhat more than 3 
hr were required, at which time the drained rice con- 
tained about 37.5% water, whereas at 132°F about 5 
hr were needed, by which time the rice contained 
36.5% water. The water content at the two points 
thus differed relatively little. 

These results are not sufficient, however, to indicate 
whether the minimum soaking times were governed 
by the total water uptake or by the time required 
for distribution in the kernel. It should also be noted 
that at room temperature (ca. 70°F) with a soaking 
time of 24 hr and water content of 34.8%, the broken- 
kernel content was 25%. This suggested that distribu- 
tion was not a factor at 132 or 150°F, i.e., total water 
content had to approach 36.5% for thorough gelati- 
nization, or that temperature had a considerable ef- 
fect on water distribution. 

To explore these various possibilities, samples were 
cooked after vacuum soaking (whereby higher water 
contents could be reached in shorter soaking times) 
and after holding times to restrict water uptake but 
ensure a more uniform distribution through the 
kernel, 

With Lot <A, acceptable gelatinization (<15% 
broken kernels) was obtained from 32-37% water 
content provided the combined soaking and tempering 
time at 132°F was 5 hr or more. The combined soaking 
and tempering time could not be reduced below 5 hr, 
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Fig. 2. Comparison of water uptake of different lots of 
rough rice (Calrose variety), and the effect of age. Compare 
with Fig. 1 for Lot A. Lot D made up of equal portions of B 
and C after 2 months of storage at room temperature. Original 
moisture contents: Lot B, 12.8%; Lot C, 13.3%; Lot D, 13.1%. 
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however, unless more than 37% water was present. 
At 150°F and 32% water, soaking plus tempering 
time could be reduced to 4 hr, but, again, little further 
reduction in time could be tolerated unless water con- 
tent was increased above 37%. 

With Lot C, broken-kernel contents were about 8% 
(vs 18% in uneooked rice) when adequate soaking 
was employed. The moisture contents and combined 
steeping and tempering times required were about 
equal to or slightly less than those required for Lot 
A. Thus, at 150°F, 24.7% water content and 3 hr 
were adequate. Lots B and C differed markedly, how- 
ever, Lot B requiring more prolonged soaking. Table 
2 shows results with pairs of samples given identical 
treatment. 


Table 2. Differing soaking requirements for parboiling of 


two lots of rice. 


Broken kernels 


Soaking conditions Water content in parboiled 
after soaking milled rice 
Time % (%) 
Tempera- - - 

ture Soaking Tempering Lot B Lot ¢ Lot B Lat C 

( Unprocessed ) (9) (18) 

150°F Shr, vacuum 38.3 38.5 17 6 

150°F Shr 34.4 34.7 >30 8 

150°F 2hr lhr t2.4 32.2 >30 12 

132°F 5 hr 31.9 31.9 18 16 


Because of these differences among the rices, the 
precise limits of adequate soaking and tempering with 
respect to the whole range of combinations of water 
content, time, and temperature were not determined 
on any one lot. However, the relation between time 
and water content appeared to follow consistently 
the pattern shown by results from rice of Lot E (Fig. 
3). With thorough gelatinization, the broken-kernel 
content was near 4%. At 32° water content, broken- 
kernel content gradually declined with increased 
soaking-plus-tempering time. At 35.5% water con- 
tent, the changes were somewhat more rapid; but at 
37% water content, the required time was reduced 
very markedly. 

Data at 132°F, though incomplete, suggest curves 
of similar shape displaced upward at the lower mois- 
ture contents but again descending very rapidly 
when water contents reached 36-37%. For example, 
broken kernels amounted to 4% at 36.5% water and 
3 hr, but increased to 20% at 29.9% water and 3 hr. 
(In the latter case an additional 9% of the kernels also 
contained ungelatinized spots. ) 

A few samples were soaked at 170°F. Two hours 
was the maximum time employed. Beyond this the 
mass had become too sticky and slimy to handle, from 
burst kernels and gelatinized starch, and became worse 
when autoclaved. The most successful combination 
tried was a l-hr soak followed by 2 hr of tempering 
(with Lot A), but this reduced broken-kernel content 
only to 26%. 


Brief immersion in boiling water followed by tem- 
pering was not successful ; 15 min in boiling water fol- 
lowed by 3 hr of tempering at 150° yielded 24% 
broken kernels, but the intact kernels in this ease 
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were misshapen and appeared to have been cracked 
transversely and reformed in processing. 

Cooking conditions. The observations on steeping 
and tempering reported above were made under cook- 
ing conditions of 20 lb pressure per square inch gauge 
for 8 min. These conditions produced a moderate 
browning of the milled rice. A lighter product, ob- 
tainable with milder cooking conditions, would be 
desirable in some markets. However, such modifica- 
tion would require some adjustment in soaking pro- 
cedures, as was shown in tests with Lot D. This rice, 
when soaked for 5 hr at 150°F (40% water content) 
and cooked at 20 lb for 5 and 2 min, gave respective 
broken-kernel percentages of 13 and 29%. Reduction 
of cooking pressure to 10 lb with cooking times of 11, 
8, and 5 min gave respective broken-kernel percent- 
ages of 12, 16, and 31. It was difficult to obtain low 
broken-kernel percentages with this lot of rice under 
all test. conditions, however, so that the effects here 
are probably more marked than would usually be 
observed. Samples cooked 8 min at 10 lb were obvi- 
ously lighter in color than those cooked at 20 Ib for 
the same length of time, and slightly lighter than those 
cooked 5 min at 20 Ib. 

Samples cooked about 3-5 min at 30 or 40 lb were 
well gelatinized ; but, with the cooker used, short cook- 
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Fig. 3. Effect of water content of drained rough rice, with 
soaking plus holding times of 2, 3, 4, and 5 hr at 150°F, on 
broken-kernel content (% by weight) of milled parboiled rice. 
(Calrose variety, Lot E; original moisture content, 13.2%.) 
Uncooked milled-rice broken-kernel content, 12%. (Samples 
at 32.0-33.1% water content were soaked 1 hr; at 35.4-35.7%, 
2 hr; and at 36.9-37.1%, 1% hr with the first % hr under 
reduced pressure. Samples were then drained and held at 
150°F the remainder of the indicated time.) 
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ing times at these higher pressures were not well 
controlled, and darkening occurred rapidly with 
unnecessary over-cooking. A few trials using the auto- 
clave as a ‘‘steamer’’ operating with vent open (pres- 
sure 2 lb or less) with cooking time up to 45 min 
yielded only very badly cracked material upon milling. 

Yields of parboiled rice. Milled rice and head rice 
yields for the lots of rice used are given in Table 1. 
Included therein are the maximum head rice yields 
obtained for parboiled rice, prepared with the soaking 
conditions as indicated. Head rice yields from all 
lots except Lot B were markedly improved by par- 
boiling. 

Sodium bisulfite additions. The well-known effective- 
ness of sodium bisulfite as an inhibitor of browning 
reactions suggested its addition to steep water to de- 
termine whether a lighter-colored milled rice would 
be obtained. Additions were made at two levels, 1.3 
and 3.25 g, dissolved in 1500 ml steep water, per 1000 
g rice. These are rather high levels (expressed as 
sulfur dioxide, 800 and 2000 ppm rice), but only one- 
half the steep water was absorbed (4 hr, vacuum, 
150°F), and much of the absorbed sulfite would pre- 
sumably be removed in the hulling and milling opera- 
tions. With cooking for 10 min at 10 lb the bisulfite- 
treated samples were definitely lighter than control 
samples. 

GENERAL DISCUSSION 


The marked differences among the various lots of 
rice, in both water uptake and time and temperature 
requirements for adequate soaking, may be the most 
significant observation made. The post-harvest age 
of the rice appears to be a factor in these variations 
as evidenced by the behavior of Lot D compared to 
that of Lots B and C, but whether it is a primary one 
was not established. 

Despite the variations among lots, certain condi- 
tions for adequate soaking were consistently evident. 
When water contents of 36-37% could be reached 
quickly, relatively short soaking plus tempering times 
could be used at either 132 or 150°F. At lower water 
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contents, in some cases as low as 30%, gelatinization 
was satisfactory with long steeping and tempering 
periods. At these moisture levels, however, tempera- 
ture (132 vs 150°F) had a marked effect on the length 
of ,time required. 

The soaking and tempering steps were largely 
conducted below the gelatinization temperature of the 
rice starch granules. The differences observed then 
suggest that nonstarch components as well as starch 
may influence the rates of water uptake and distribu- 
tion in the kernel. It appears that further studies on 
steeping and tempering requirements for parboiling 
might give particular attention to the role of proteins 
and other nonstarch components of the kernel in gov- 
erning these requirements. 
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The Influence of Different Methods of Heating on the 


Electrophoretic Patterns of Whey Proteins’ 


(Manuscript received November 16, 1960) 


SUMMARY 

The effects of batch pasteurization, autoclaving, and 
steam injection methods of heating on the whey proteins 
of milk were compared by paper electrophoretic analysis. 
Batch pasteurization caused little change, but autoclaving 
denatured all the whey proteins. Comparisons of heat treat- 
ments by steam injection showed that the rate of whey 
protein denaturation increased with heat treatments (220- 
300°F), with increased preheat treatment (130 and 162°F 
for 40 sec) and with a slower rate of cooling (instantaneous 
cooling, and cooling in 4-5 sec). Milk subjected to the 
220°F (130°F preheat and instantaneous cooling) steam- 
injection heat treatment was approximately equivalent to 
the normal batch pasteurized milk. Also, the 300°F (162°F 
preheat and cooling over 4-5 sec) steam-injection treatment 
did not produce heat effects comparable to autoclaving 
(250°F for 15 min). 


Tue sTaBiLity of the proteins of 
milk to heat and other modifying influences is an 
important factor in milk processing. This consider- 
ation is becoming an increasingly important factor 
with the introduction of ultra-high-temperature heat- 
ing to obtain sterile milk. 

The effect of heat on the denaturation of whey pro- 
teins has been shown to be dependent on the time and 
intensity of heat treatment (Harland and Ashworth, 
1945; Harland et al., 1955; Larson and Rolleri, 1955; 
MeGugan et al., 1954; Rowland, 1933). The specific 
whey proteins have been shown to possess a difference 
in resistance to heat (Larson and Rolleri, 1955), so 
the relative concentration of the individual proteins 
remaining unaltered in the whey will change with 
heat treatment. In these studies, conventional 
methods of heat exchange were used, i.e., heat was 
transferred from the heating medium to the product 
via a metal surface. 

In contrast, little information is available on the 
effect of heat on the whey proteins of milk when heat- 
ing is done by direct injection of steam into the 
product. Therefore, the effects of direct steam-injec- 
tion heating on the changes in whey proteins were 
investigated by electrophoretic patterns. 


EXPERIMENTAL PROCEDURES 


Skim milk obtained by separating mixed herd milk with 
a cold milk separator (40°F) was used throughout the 
experiments. 

The heating method and treatments for the skim milk were 
as follows: 
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of the Journal Series. 
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1) Batch pasteurized 30 min at 143°F and cooled immedi 
ately to 40°F. 

2) Autoelaved 15 min at 250°F and cooled quickly to 40°F. 

3) Preheated approx 30 min at 130°F in a vat and then 
heated in a steam injection unit to 220, 260, and 300°F for a 
ealeulated hold time of 2 see. The milk was cooled instan- 
taneously by vacuum flashing to 128°F, and then to 40°F by a 
plate cooler. 

4) Preheated 40 see at 162°F in a high-temperature short- 
time (HTST) pasteurizer and then heated by steam injection 
to 220, 260, and 300°F for a ealeulated hold of 2 see. The 
milk was cooled as in No. 3 above. 

5) Preheated approx 40 see at 162°F in a HTST pasteurizer 
and then heated by steam injection to 220, 260, and 300°F for 
a ealeulated hold of 2 see. The mixture was ejected into a 
Vacreator (Cherry-Burrell Corp., Cedar Rapids, Iowa) for 
vacuum cooling. It was cooled to 195°F in the first chamber, 
178°F in the second chamber, and 150°F in the third chamber. 
The total time in the Vaecreator was approx 5-7 see. Final 
cooling was in a plate cooler to 40°F. 

Electrophoretic analysis. The whey samples were prepared by 
adding ecaleium chloride to the skim milk to 9X10°M. The 
casein was coagulated by rennet (one ml of 1-10 commercial 
rennet per 100 ml of skim milk) and removed by filtration. 

An LKB paper electrophoresis instrument was used to sepa- 
rate the whey proteins into their component parts. The whey 
(0.1 ml) was placed on a paper strip (S & S No. 2043B) and 
analyzed with a veronal buffer of pH 8.6 and ionie strength 
of 0.1. The paper electropherograms were made using 2 ma. 
per strip during 8 hr. The strips were removed, dried, and 
stained with bromphenol blue in methanol (0.1% by wt.). The 
relative amounts of each component were determined by 
scanning the strips with a Spinco (Model RB) Analytrol. 

Purified samples of §-lactoglobulin and a-lactalbumin (ob- 
tained through the courtesy of Dr. T. L. MeMeekin, Eastern 
Utilization Research and Development Division, U.S.D.A.., 
Philadelphia, Pa.) were run for comparison. The nomen- 
elature used in identifying the various components was that 
proposed by Jenness et al. (1956). In the comparison of nor- 
mal milk with the purified samples, it was observed that com- 
ponent 3 corresponded to §f-lactoglobulin, component 2 cor- 
responded to a-lactalbumin, and component 1 was designated 
as the immune globulins. 


RESULTS AND DISCUSSION 


It is generally accepted that the caseins of milk are 
more heat resistant than the whey proteins, and there- 
fore are the last to show the effects of heat treatments. 
Consequently, a comparative study of the whey pro- 
teins as they exist in raw milk and in milks subjected 
to different kinds of heat treatments was selected as 
a means of evaluating heat effects upon the milk 
proteins. 

Even though the literature contains reports of the 
effects of heating by conventional methods on the 
whey proteins, it was believed desirable to reproduce 
some of this work on the milk supply available in 
erder to establish a basis for comparison with the 
samples processed by steam injection. 
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Fig. 1. Densitograms from paper electropherograms made of 


whey proteins of milks subjected to the following treatments: 
(A) raw, (B) batch pasteurized 30 min at 143°F, and (C) 
autoclaved 15 min at 250°F. Components: 1= immune globu 


lins, 2 alpha-lactalbumin, beta-laetoglobulin. 


Fig. 1 presents representative densitograms made 
of whey proteins from raw, pasteurized (143°F for 
30 min) and autoclaved (250°F for 15 min) skim 
milk. The electrophoretic pattern of the whey of 
batch pasteurized milk (1-B) differs little from the 
electrophoretic pattern of raw milk (1-A). The 
drastic heat treatment (no. 2) damages the whey 
proteins. The diffuse zone appearing in the electro- 
phoretic pattern (1-C) does not correspond to any of 
the whey protein fractions. Larson and _ Rolleri 
(1955) showed that the proteose-peptone fraction re- 
mained after all whey protein had been denatured by 
severe heat treatment. Therefore, it is assumed that 
the peak is due to the proteose-peptone fraction. 

The denaturation of whey proteins by steam-injec- 
tion heating is affected by the temperature of pre- 
heating, the temperature of heating, and the rate of 
cooling. Representative densitograms are presented 
in Figs. 2, 3, and 4. In comparing the densitograms 
in Fig. 2 (130°F preheat) with those in Fig. 3 (162°F 
for 40 see preheat), the relative concentration of £- 
lactoglobulin is observed to decrease in relation to the 
concentration of a-lactalbumin at each temperature 
of heating (220, 260, and 300°F). 

When Figs. 2, 3, and 4 are compared for effects of 
heat treatment, the relative concentration of B-lacto- 
globulin decreases in relation to the concentration of 
a-lactalbumin as the temperature of heating is in- 
creased from 220 to 300°F. This relation is found 
even though the intensity of preheating treatments 
and rates of cooling varies. 

The effects of rate of cooling are observed by com- 
paring Figs. 3 and 4. The samples in Fig. 3 were 
cooled instantaneously to a point where important 
protein denaturation will not oceur, whereas the sam- 
ples in Fig. 4 were cooled more slowly and under 
conditions of time and temperature where denatur- 
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ation will take place. By comparing the relative con- 
centrations of B-lactoglobulin and a-lactalbumin in 
these figures it is readily observed that the slow rate 
of cooling increases the amount of protein denatured. 

The greater heat sensitivity of @-lactoglobulin than 
of a-lactalbumin can be observed in the data sinee its 
concentration in relation to the amount of a-lactal- 
bumin decreases with increasing heat treatment. 

One of the reasons given for submitting densito- 
grams of whey proteins from batch pasteurized and 
autoclaved samples of skim milk was to compare the 
relative effects of heat treatments by steam injection 
with the conventional heat-exchange methods. There- 
fore, if a comparison is made between densitogram B 
in Fig. 1 and densitogram A in Fig. 2, it will be noted 
that a heat treatment of 220°F for a calculated hold 


3 
220 °F 
3 
260 °F 


| | 
62.01331/5 59 


A B c 


Fig. 2. Densitograms from paper electropherograms of whey 
proteins of milk subjected to heat treatment No. 3 (preheated 
to 130°F, heated to 220, 260, and 300°F for 2 see, and in- 
stantaneous cooling). Components: 1= immune globulins, 2 = 


alpha-laectalbumin, 3 = beta-lactoglobulin. 
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Fig. 3. Densitograms from paper electropherograms of whey 
protein from milk subjected to heat treatment No. 4 (pre- 
heated 40 seconds at 162° F, 220, 260, and 300°F for two see, 
and instantaneous cooling). Components: 1=immune globu- 


lin, 2=alpha-lactalbumin, 3 = beta-lactoglobulin. 
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Fig. 4. Densitograms from paper electropherograms of whey 
proteins from milk subjected to heat treatment No. 5 (pre- 
heat for 40 see at 162°F, 220, 260, and 300° F for two see, and 
eooling over 5-7 seconds. Components: 1 = immune globulins, 
2 = alpha-laetalbumin, 3 = beta-laetoglobulin. 


of 2 see with a preheat temperature of 130°F and 
instantaneous cooling is approx equivalent to batch 
pasteurization at 143°F for 30 min. The maximum 
heat treatment by steam injection (densitogram C, 
Fig. 4, with preheating at 162°F for 40 see, 300°F 


for two see and cooling in the Vacreator) did not pro- 
duce heat effects that were comparable to autoclaving 
(densitogram C, Fig. 1, 250°F for 15 min). 
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Manufacture of Cheddar Cheese with the Milk- 


Clotting Enzyme from Ficus Carica 
(Vegetable Rennet) 


(Manuscript received Apri! 20, 1961) 


SUMMARY 

The manufacture of cheddar cheese with milk-clotting 
enzyme from Ficus carica (vegetable rennet) is described. 
The proximate composition of such cheese compared well 
with that of cheese made with animal rennet. However, the 
yield and organoleptic scores were comparatively lower 
than animal-rennet cheese. In the earlier stages of ripening, 
vegetable-rennet cheese developed a somewhat bitter flavor 
that decreased during prolonged ripening. 


Darn the large number of pro- 
teolytie enzymes available for milk clotting, rennin 
obtained from the abomasum of the suckling calf has 
been extensively used in cheese making. This is 
probably because the proteolytic activities of the other 
enzymes are so strong as to carry the clotting beyond 
the stage necessary for the production of firm cheese. 
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If animal rennet is not available or slaughter of 
ealves for rennin production is not feasible or the 
cheese is for vegetarians, vegetable rennet becomes 
very important. 

Extensive investigations have shown that the milk- 
clotting enzyme from the latex of Ficus carica (Linn. ) 
can be a good substitute for rennet. Fundamental 
studies on preparation of the milk-clotting enzyme, 
purification, and physicochemical properties (in- 
cluding milk clotting) have been reported by Krish- 
namurthi and Subrahmanyan (1948) and Whitaker 
(1959). An added advantage with vegetable rennet 
is that it can also be used in manufacturing cheese 
from vegetable milks. The possibilities of manufac- 
turing cheese from peanut milk have been described 
by Subrahmanyan et al. (1959) and Krishnaswamy 
and Johar (1960). Manufacture of cheddar cheese 
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with the milk-clotting enzyme from Ficus carica has 
not been attempted earlier. Only recently, Krishna- 
swamy et al. (1961) reported using vegetable rennet 
from F. carica for cheddar and processed cheese. The 
present studies describe attempts to manufacture ched- 
dar cheese of acceptable quality with vegetable ren- 
net from F. carica. 


EXPERIMENTAL 


Fig latex required for the studies was collected from the 
Mysore Government fig orchard at Srirangapatnam and from 
private fig gardens around Poona. 

The latex was kept in freezing mixture until brought to 
laboratory and processed. The latex was centrifuged to yield 
a rubber-like product at the top and a clear serum below. The 
serum was filtered through Buchner. The golden-yellow filtrate, 
retaining nearly the total activity of the original latex, was 
either freeze-dried in Stokes freeze-dryer or treated as follows: 
Based on the difference in the pH _ stabilities of the milk 
clotting and easein-digesting components, the milk-clotting 
enzyme was precipitated from the clear filtrate with 3 times its 
volume of distilled aleohol (—5°C). This was dispersed in 
citrate phosphate buffer of pH 4.0 and kept overnight at room 
temperature. It was then re-precipitated with redistilled abso- 
lute aleohol, dried under vacuo, and used for clotting of cheese 
milk. The freeze-dried extract was immediately used for clot 
ting milk. The milk clotting of the enzyme preparations was 
checked by the method of Balls and Hoover (1937) as modified 
by Krishnamurthi and Subrahmanyan (1948). The required 
type of cheese coagulum was obtained by adding 2 ml of a 
0.1% aqueous preparation of the enzyme per 100 ml of sub 
strate (30-40°C 

Cheese manufacture. The important steps in the manufacture 
of cheese with vegetable rennet were the same as those of 
Vanslyke and Price (1959) exeept for some relatively minor 
variations of renneting acidities. 

3ased on the results of laboratory investigations, large-scale 
trials of cheese manufacture under more or less commercial 
eonditions were carried out at the Kaira District Cooperative 
Milk Producers’ Union, Limited, Anand (Gujarat State, 
India) and at the Southern Regional Station of the National 
Dairy Research Institute, Bangalore, India. The trials were 
earried out with cow and buffalo milks. 

In all, cheese was made from about 1.14 metric tons of farm 
HTST pasteurized milk; cheese made with animal rennet 
served as control. The cheese was ripened 6 months at 5°C and 
an RH of 75-80%. The manufacturing data (mean) of some 
of the batches of cheese are given in Table 1. 

Cheeses were analyzed for their proximate composition by 
standard methods and judged organoleptieally by a panel of 4 
experienced cheese judges at intervals of 3 and 6 months of 
ripening. Chemical analyses and organoleptic evaluations are 


given in Table 2 (a,b 


RESULTS AND DISCUSSION 


From Table 1, it is seen that, except for the minor 
differences in acid developments at different stages of 
cheese manufacture, the animal- and vegetable-rennet 
curds showed more or less the same trends. The vege- 
table rennet required slightly more development of 
acidity than animal rennet to produce cheese curd of 
the required firmness. Although this feature of the 
vegetable rennet somewhat prolonged the period of 
renneting, there was no marked variation in the over- 
all duration of manufacture. Because of rapid acid 
development in the vegetable-rennet curd after cut- 
ting, the subsequent stages of manufacture could be 
speeded up without in any way spoiling the quality 
of the cheese, and manufacture was completed within 
about the time taken by animal rennet. A comparison 


Table 1. Cheese-manufacturing data (mean of 8 trials). 
Cow miik Buffalo milk 


Anima Vegetable Anima 
Steps in making renne rennet rennet rennet 


Milk 
Acidity % ).17 0 0.14 0.16 
Quantity (kg) 5.00 00 ; 38.30 
Fat % 4.10 
Casein % 2.70 2 80 ) 2.80 


Fat-casein ).65 0.65 0.6 1:0.67 


Addition of starter 
Acidity % 0 1.10 
Quantity used (kg) 0 1.90 0.80 


Renneting 
Acidity % 1s 0.18 
Quantity (gm/ml) ( 10 (ml 1.80 (g 7.00 (ml) 
Cutting 
Acidity 0.15 3 0.10 


Cooking C) 38 


Dipping 
Acidity 


Cheddaring 
Acidity % 
Time taken (hr min) 


Milling 


Acidity % 


Green cheese yield 


(kg.) 
Fat lost in whey % 


Time for manufacture 
(green cheese ) 


hr min) 


Ripened cheese yield 
(kg) } weeks) 


Yield of ripened cheese 
>} weeks) 


of cheese manufactured from cow milk with the 2 ren- 
nets, showed that the percent loss of butter fat was 
slightly higher in vegetable-rennet cheese whey (0.17) 
than in animal-rennet cheese (0.15). Also, the yield 
was less for vegetable-rennet cheese (10.76% ) than 
for animal-rennet cheese (11.92%). The butter fat 
losses in whey from buffalo milk cheese with vegetable 
and animal rennets were respectively 0.40% and 
0.23%. On account of the fairly high loss of fat in 
whey, the yield of buffalo milk cheese was less with 
vegetable rennet (10.37%) than with animal rennet 
(12.10%). Buffalo milk cheese with vegetable rennet 
gave the lowest yields. The yields of cheese were 
lower with vegetable rennet (cow and buffalo milks) 
than with animal rennet. 

Acid development is very important during cheese 
manufacture because of the desired changes brought 
about by it. Fig. 1 illustrates the changes in acidities 
(mean) of cheese during manufacture. Although the 
eurves show that, in general, the acid development 
was most rapid during the interval between dipping 
and milling of the curds, there were no significant 
differences in the courses of the acidity curves for the 
different types of cheese. The renneting and cutting 
acidities of buffalo milk (vegetable and animal ren- 
nets) were less than that of cow milk. This was proba- 
bly due to the lower initial acidities of buffalo milk. 
However, the development of acidities in the subse- 


quent stages had been more or less the same for all 


types of cheese. 

From Table 2(a) it is seen that the proximate com- 
positions of cheese were well within the standards pre- 
scribed for cheddar cheese (Vanslyke and Price, 
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Table 2. Data on two cheeses made with vegetable and animal rennet. 


Cow milk 


Vegetable rennet 


Proximate composition * 


Moisture % 14.60 
Total protein (% N 6.38) 25.34 25.54 


Total fat % 


(i) Cheese mass 41.71 32.58 
(ii) Dry matter 50.27 50.33 
pH (active acidity) ».19 5.19 
Salt % : 1.53 1.53 
Total ash % 139 


rganoleptic scores" 


Flavor (45) 18 36 

Body texture (50) 22 23 24 

Finish (15) i2 i2 12 

Color (10) 9 
as 


Total score (100) 


Protein breakdown ‘ 


% non-protein nitrogen 1.29 1.51 O.55 
1 


% proteose nitrogen 13 


* Mean of 8 analyses in each group 
©» Mean of 6 judgings in each group 
© Mean of 6 determinations in each group 


1959). There were no significant differences in the 
composition of cheese with vegetable and animal ren- 
nets. There was a slow decrease in moisture and an 
inerease in protein and fat contents, of cheese during 
ripening. Chemical reactions during ripening caused 
a slow but steady increase in pI ( Foster et al., 1957). 
Although salt was added to the extent of 2% of the 
weight of the green curd during manufacture, the 
amount of salt retained in the ripened cheese was 
much less, as shown in the data. This loss in salt con- 
tent may to a certain extent be attributed to the qual- 
ity of cheese salt used. Quite a bit of the salt added 
to cheese curd was washed away in the cheese whey 
during manufacture. Ash contents were higher in 
buffalo-milk cheese (vegetable and animal rennets) 
than in cow-milk cheese. 


Veurtable Rennet ) 
@ Vegetable Renne Buffalo 
06 4 Animal Rennet | milk 


ACID 


LACTIC 


oA 
= 
= 
ol 
Time (hr): 0 2 4 
Operation: Starter Rennet Curd Heat Heat Fud-pack — Cheddaring — Mill 


added added cut ot off dip 


Fig. 1. Acid production during cheddar cheese making. 


Animal rennet 


Buffalo milk 


‘egetable rennet Animal rennet 


6 mo 


mo 


35.13 4.63 10.99 33.71 

51.96 50.01 51.68 49.95 51.85 
5.30 5.31 5.46 5.35 5.46 
1.65 1.56 1.68 1.57 1.71 
3.53 4.30 4.37 4.22 4.51 

39 39 37 

24 21 22 20 22 

12 11 11 12 12 

8 8 9 

8 ‘ 


0.75 1.02 1.31 0.51 0.72 


There were no significant differences in the organo- 
leptic qualities of different types of cheese |Table 2 
(b)|. The organoleptic qualities of cheese improved 
slightly during ripening. Cheeses were not grade | 
(score of 90+), which may be explained by the fact 
that even when cheese is made of milk of good quality 
with satisfactory acidity and moisture content, there 
is no certainty that it will always mature to give a 
really good-flavored cheese. The ripening changes 
taking place are very complicated, involving break- 
down of protein, fat, and carbohydrates into a meta- 
bolic pool containing an enormous variety of products, 
which may themselves either react with each other 
or be subject to further enzymatic or biological 
change. 

Some of the batches of vegetable-rennet cheese in 
the earlier stages of ripening developed a somewhat 
bitter flavor that tended to decrease considerably 
after prolonged ripening. Since protein breakdown 
products play an important role in flavor develop- 
ment of cheese during ripening, the NPN and pro- 
teose nitrogens of cheese were determined to see 
whether these breakdown products would throw any 
light on the development of bitter flavor. The data 
are given in Table 2(c). 

From the table, it is seen that there was an increase 
in NPN in cheese made with both rennets, although 
the percent increase was more in the case of animal- 
rennet cheese (cow and buffalo milks). However, the 
proteose nitrogen decreased during ripening of cheese, 
the percent decrease being greater in animal-rennet 
cheese than in vegetable-rennet cheese. The higher re- 
tention of proteose nitrogen in vegetable-rennet 
cheese, as well as its source of formation, may be 
regarded as a causative factor of bitterness. The 
bitter flavor of vegetable-rennet cheese was less per- 
ceptible at the end of 6 months than at 3 months. 

Bitterness has also been reported in animal-rennet 
cheese (Czulak, 1959; Dawson and Feagan, 1960; 
Emmons et al., 1960). Dawson and Feagan (1960), 
giving data on 181 lots of cheese, reported a high inci- 
dence of bitter flavor (63%). Some of these studies 
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have postulated a mechanism to explain early and 
transient bitter flavor in cheese. It is based on the 
higher proteolytic activity of the rennet enzymes at 
lower pH, resulting in an accumulation of polypep- 
tides, including the bitter-tasting peptones; and on 
the inability at lower pH levels of the bacterial pro- 
teinases to break down the polypeptides to amino acid 
stage. The complicated nature of cheese ripening 
makes it rather difficult to pin-point the cause of the 
defect. Further work on the matter is in progress. 

Manufacturing cost. The cost of collection and 
processing of the vegetable rennet works out to about 
$7.30 per gallon (U.S.). The present cost of animal 
rennet is about $8.40 per gallon. 

The latex from about 500 half-ripe Ficus carica figs 
is required to obtain 1 gal. of enzyme preparation in 
the required concentration. The requirement of vege- 
table rennet for clotting is about 1%. Exeept for the 
cost of rennet, other manufacturing costs of cheese 
with vegetable rennet are the same as those with ani- 
mal rennet. 

The cost of collecting and processing the vegetable 
rennet will be very much less if cheese manufacturers 


can maintain their own fig orchards. The half-ripe 


figs, after tapping for latex, can be used for making 
pectin, jelly and pickles. Work is in progress to ex- 
plore the possibility of increasing the strength of 
vegetable rennet so that lesser amounts can be used 
for cheese manufacture. 
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Milk Cheese. 


|. Variables: Rennet, Salt, and Ripening 


(Manuscript received June 29, 196!) 


SUMMARY 

The flavor of ripened cheddar cheese from reconstituted 
milk was best when 4 oz rennet was used per 1000 Ib milk, 
and the cheese was ripened 6 months at 10°C. The body 
of ripened cheese was best when using 4 or 5 oz rennet 
per 1000 Ib milk, salting was modified and ripening was 
3 months at 16°C followed by 3 months at 10°C. 


The rate and extent of cheese ripening during a 
given time is influenced among other factors by the 
amount of rennet added to milk and the ripening 
temperature of the cheese. The present study was 
designed to test the two factors above plus a third 
factor, a modified salt, in the manufacture and ripen- 
ing of reconstituted milk cheese of cheddar type. The 
aim was to produce cheese with a flavor and body of 
a quality equal to that of high-quality cheddar cheese 
made from natural milk. 

Earlier studies on the manufacture of cheese from 
reconstituted milk (Peters, 1956, 1960) revealed that 
such cheese ripened more slowly than its control made 
from natural milk. Hanson ef al. (1944) and Babel 
(1948) showed that proteolysis in natural milk cheese 
increased with increasing increments of added rennet. 
Hanson et al. (1944) also reported obtaining superior 
cheese by initial ripening at low temperature (8.3°C) 
followed by further ripening at higher temperature 
(16°C). Freeman (1959), in contrast, obtained high- 
est-quality cheese by initial ripening at high tempera- 
ture (16 or 24°C) followed by further ripening at 
lower temperature (4.5°C). Some beneficial effect 
has been demonstrated (Peters, 1960) on the ripening 
of reconstituted milk cheese by added culture of 
Lactobacillus casei and trace quantities of KCl and 
MnCl. 


EXPERIMENTAL 


A 4% fat reconstituted milk was prepared in 1000-Ilb quanti- 
ties from unsalted sweet-cream butter, extra-grade low-heat 
nonfat dry milk (NDM), and tap water (Peters, 1956). The 
milk was evenly divided into four 50-gal. cheese vats composing 
one series. Calcium chloride dissolved in water, and a 48-hr 
peptonized milk culture of La,tobacillus casei, were added to 
each vat at respective rates of 9.02% and 20 m1/100 lb of milk. 
Rennet was added to the fouf vats of each series at 3, 4, 5, 
and 6 02/1000 lb of milk. Four series, comprising 16 vats of 
cheese, were made following a latin-square design (Table 1). 

Each vat of milk yielded 6 cheeses, three of which (A, B, and 
C) were salted with NaCl only. The other three cheeses (D, E, 
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and F) were salted with NaCl containing 48 g added KC! and 
4 mg MnCl. + 2H.O per kg of NaCl. The rate of salting for all 
cheeses was uniform at 3 lb per 1000 Ib of milk. Cheeses A and 
D from each vat served as controls and were ripened for 6 
months at 10°C. They were sampled at 4 days and 3 and 6 
months of age. Cheeses B and E were ripened for 3 months at 
16°C and 3 months at 10°C, whereas cheeses C and F were 
ripened for 6 months at 16°C. These four groups of cheese were 
sampled only at 3 and 6 months of age. 

Moisture was determined with a Brabender semi-automatic 
moisture tester (Kosikowski et al., 1949), and pH with a 
D.F.L. pH meter equipped with a gold leaf eleetrode and 
calomel half cell. Lactie counts were determined on acidified 
trypticase agar plates incubated 3 days at 35°C. Methods for 
organoleptic evaluation of cheese and for quantitative determi 
nation of soluble tyrosine and tryptophan are deseribed else- 
where (Nelson and Trout, 1951; Vakalaris and Price, 1959). 

The data obtained were analyzed statistically by a factorial 
analysis of variance design (Snedecor, 1956). The standard 
errors were calculated from the error means squares by the 
formula: 

V error mean square 
Standard error (S.E.) — — —, where N equals 


the number of observations used in obtaining each mean. ‘ 


RESULTS AND DISCUSSION 


With respect to rennet treatments it is of some in- 
terest to note the mean moisture values of cheese, which 
were highly significant at 3 months (Table 2). That 
increasing increments of added rennet bring about 
more desirable flavor development and body break- 
down can be observed by the mean scores of the 3- and 
6-month-old cheese. However, such beneficial effect is 
more readily observed on the body of cheese than on 
its flavor. Lowest flavor score means observed with 
cheese ripened for 6 months at 16°C were due to more 
pronounced flavor defects rather than to additional 
types of defects observed with treatments 1 and 2. 

The number of individual types of flavor criticisms 
encountered in 3- and 6-month-old cheese when ex- 


‘ 


Factor Treatments 7 
Series 1 2 3 4 
Rennet (oz 
1000 Ib) 3 4 5 6 
Salt NaCl NaCl + KCl + MnCl, 
Ripening 6 mo. at 10°C 3 mo. at 16°C 6 mo. at 16°C 
3 mo. at 10°C 


Vat 1 2 3 4 
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Table 1. Experimental design for treatments. 
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Old King Cole is a merry old soul 
And no wonder he feels that way 
The foods and the cheeses that fill his bowl 


Keep fresh with GORBISTATZK 


FOODS STAY FRESH and “‘fit for a king” far 
longer when protected with SORBISTAT-K 
(potassium sorbate, Pfizer). This safe, effi- 
cient inhibitor of mold and yeast growth 
has little or no effect on the taste, and is 
proving highly successful in a variety of 
modern food products. 


Some examples: fresh fruit cocktails o 
high moisture cake o cake fillings and 
icings © fruit pie fillings o cheeses o 
fountain fruit syrups © chocolate syrups 
o prepared salad © pickles © dietetic 
jams and jellies o smoked and pickled 


fish o wine o dried fruits. 


SORBISTAT-K is readily soluble in 
water. You can prepare up to 50% solu- 
tions for sprays, dips and metering. 


FOR APPLICATIONS WHERE WATER 
SOLUBILITY IS NOT A FACTOR Pfizer 
now offers new, improved SORBISTAT® 
(sorbic acid, Pfizer). SORBISTAT is a free- 
flowing product that dissolves readily in 
oil and fat media and can be mixed easily 
in dry formwith other dry food ingredients. 
It has an extremely low moisture content. 


Please send me Technical Bulletin #101, 
FT 


NAME 
TITLE 
COMPANY 


ADDRESS 


CITY STATE 


Science for the world's well-being 


Chas. Pfizer & Co., Inc., Chemical Sales Division, 630 Flushing Ave., Brooklyn 6, N. Y. 
Branch Offices: Clifton, N. J.; Chicago, Ill.; San Francisco, Calif.; Vernon, Calif.; Atlanta, Ga.; Dallas, Tex.; Montreal, Canada 
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GIVAUDAN’S 


NEVER 


Baked products faithfully retain their va- 
nilla odor, taste and flavor strength when 
Givaudan’s C. R. #8 is used as a fixative. 
Its resistance to high as well as low tem- 
peratures has been proved in actual use by 
the baking, candy and ice-cream industries. 
C. R. #8 is soluble in alcohol and propylene 
glycol. C. R. #12—a variation of C. R. #8 


BAKES OUT! 


—is also soluble in vegetable oil. Both are 
coumarin-free. 


C.R. #8 is only one of Givaudan’s 
proved-in-use products. You can rely on 
Givaudan for custom-made or standard fla- 
vors that always meet your requirements. 
Samples and literature on request. 


321 West 44th Street, New York 36, N.Y. 
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Table 2. Variations in cheese characteristics with treatments. (Table 2 Continued 


Treatment means 


Level of Standard Treatment means Level of Standard 
signifi- error of — - signifi error of 
I 2 3 4 cance® means 1 2 J 4 cance® means 
Percent moisture Salt 1.218 225 0.013 
4-day-old cheese Ripening 1.041 340 1.284 ** 0.016 
Series 36.93 36.09 35.85 36.15 ° 0.154 Vat 1.279 208 1.203 1.198 ° 0.018 
Rennet 35.95 36.38 36.34 36.35 0.154 6-month-old cheese 
Salt 36.28 36.22 0.109 Series 1.188 1.138 1.421 1.405 ** 0.015 
3-month-old cheese Rennet 1.194 1.270 1.340 1.348 es 0.015 
Series 36.28 35.72 35.65 oe 0.061 Salt 1.303 273 * 0.011 
Rennet 35.53 35.96 36.06 adie 0.061 Ripening 1.112 292 1.460 lil 0.0138 
Salt 35.81 0.043 Vat 1.328 286 1.268 1.270 0.013 
Ripening 35.78 35.90 0.053 ; 
Vat 35.86 35.69 35.87 , 0.066 Soluble tyrosine of extracts (mM/L) 
6-month-old cheese 4 day old cheese 
Series 35.09 34.57 34.80 34.23 “* 0.153 Series 0.224 0.204 0.225 ' 0.005 
Rennet 34.41 34.64 34.91 34.72 0.153 Rennet 0.205 0.216 0.212 0.005 
Salt 34.57 34.77 0.109 Salt 0.218 0.209 0.004 
Ripening 34.68 35.07 34.27 a 0.133 3-month-old cheese 
Vat 34.73 34.33 34.45 34.67 0.151 Series 0.483 0.500 0.418 0.597 " 0.007 
Rennet 0.459 0.488 0.518 0.533 ** 0.007 
pH Salt 0.493 0.506 * 0.005 
4-day-old cheese Ripening 0.395 0.562 0.540 ** 0.006 
Series 4.90 4.90 5.00 5.00 sts = Vat 0.517 0.495 0.500 0.486 * 0.007 
95 95 95 95 
Salt Series 0.483 0.440 0.579 0.586 0.011 
: 2-month-old cheese ; Rennet 0.485 0.510 0.546 0.546 ** 0.011 
Series 5.33 5.25 5.22 oe 0.006 Salt 0.537 0.507 * 0.008 
tennet 5.29 5.14 5.14 ci 0.006 Ripening 0.423 0.529 0.612 wh 0.009 
Salt 5.21 0.004 Vat 0.530 0.516 0.517 0.524 0.010 
Ripening 5.19 5.21 shod 0.005 
Vat 5.26 5.14 5.14 , 0.007 Soluble tryptophan extract (mM/L) 
6-month-old cheese 4-day-old cheese 
Series 5.10 5.20 5.20 5.19 0.002 Series 0.073 0.073 0.058 0.055 x 0.003 
Rennet 5.17 5.17 5.17 5.17 0.002 Rennet 0.062 0.064 0.066 0.067 0.003 
Salt 5.17 5.17 0.001 Salt 0.066 0.064 0.002 
Ripening 5.17 5 17 5.17 alee oe 3-month-old cheese 
Vat 5.17 17 5.17 5.17 002 Series 0.120 06.123 0.110 0.132 ** 0.002 
Lactic count (10*) Rennet 0.114 0.119 0.125 0.127 0.002 
Salt 0.120 0.122 0.002 
cheese ant ao OK ea Ripening 0.110 0.128 0.125 0.002 
Series 25.50 17.75 32.25 38.75 Vat 0.127 06.119 0.120 0.118 0.002 
Rennet 33.50 25.12 27.62 28.00 3.658 P 
Salt 26.30 30.75 2.588 -month-old cheese 
Series 0.144 0.140 0.163 0.161 "Ss 0.018 
3-month-old cheese Rennet 0.140 0.151 0.157 0.159 ** 0.018 
Series 35.67 27 71 pgs 46.08 3.096 Salt 0.153 0.151 0.013 
Rennet 34 29 35.28 29.21 42.38 pat Ripening 0.136 0.151 0.170 * * 0.916 
Salt 36.62 34.25 2.032 Vat 0.158 0.152 0.150 0149 ** 0.016 
Ripening 47.09 31.62 27.59 2.489 — 
Vat 31.88 39.50 38.08 32.29 2.443 “ Significance * 5% level; ** 1% level. 
6-month-old cheese > Read at wavelength of 274.5 mu 
Series 12.18 19.43 7.48 9.29 6.153 
Rennet 11.85 10.48 8.08 9.46 6.15 
Salt 10.74 8.94 8.702 ae 
Ripening 23.22 2.19 4.13 ' 7.105 pressed as percent of total criticisms were as follows: 
Vat 9.78 13.10 7.23 9.27 5.8 > ‘ ‘ 
, ' acid, 6 and 1% ; bitter, 28 and 24% ; fermented, 2 and 
mercies 8.5% ; flat, 33 and 36% ; heated, 31 and 29%, and un- 
3-month-old cheese one de 
Series 38.10 37.56 37.62 37.33 0.122 clean, 0 and 1.5%. The total numbers of flavor criti- 
Rennet ae SS BND 0.133 eisms at 3 and 6 months were 236 and 215, 
Salt 37.79 37.52 0.086 : 
Ripening 38.08 37.55 37.34 0.106 respectively. 
Tat 37.67 37.74 87.65 37.56 0.120 ‘ 
A breakdown of flavor criticisms with respect to 
6-month-old cheese O7 nor 9 
hae 38.25 37.50 387.17 37.23 * 0.146 ripening showed treatment 1 with 27.5%, treatment 2 
Rennet ; 0.146 with 37.25%, and treatment 3 with 35.25% of the 
Salt 37.51 37.56 0.103 
Ripening 38.45 37.27 36.89 # 0.126 total number of eriticisms. Cheese from treatment 1 
Vv 37.62 37.75 37.46 37.31 0.172 . 
- : ; as that was free of criticism scored as high as 40 and 41 
Body score for flavor. The highest flavor score mean in 6-month- 
astie 08.58 28.31 28.77 28.60 R 0.051 old cheese with respect to rennet was observed in treat- 
Rennet $8.46 (38.53 (38.08 38.09 0.081 ment 2. 
Ripening 28.41 28.64 28.66 * 0.044 The beneficial effect of more rennet in milk was 
Vat also observed during the manufacture of cheese : treat- 
6-month-old cheese 
re 29.15 28.73 28.65 28.35 ‘ 0.068 ment 1 produced a curd criticized as weak and in- 
elastic whereas treatments 2, 3 and 4 produced a 
Salt 28.67 28.77 aad 048 
Ripening 28.58 28.87 28.70 ++ 0.055 satisfactory eurd with no such criticisms. 
r 28.77 28.75 28.75 28.62 
Vat 26.77 38.18 18 8 0.068 The influence of increasing increments of added 
OD value rennet upon protein breakdown in cheese is also 
4-day-old cheese i : 
Seerten 0.604 0.891 0.809 0818 ** 0.018 clearly demonstrated in increasing values for OD, 
Rennet 0.529 0.552 0.574 0.568 0.015 soluble tyrosine, and tryptophan. 
Salt 0.564 0.548 0.010 
A beneficial effect of modified salt (treatment 2) 
Series 1.213 1.217 1.066 1.392 ** 0.019 in cheese manifested itself in a curd resembling that 
Rennet 1.131 1.200 1.273 1.282 0.019 


of a natural milk cheese by being more meaty and less 
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erumbly and eurdy than that of treatment 1, which 
contained NaCl only. Cheese ripened by treatment 1, 
although highest in mean flavor score, ranked lowest 
in mean body score. This was due to slower body 
breakdown, which gave rise to 28 criticisms of 
‘‘eurdy’’ in the 3-month-old cheese as compared with 
16 and 18 such criticisms for treatments 2 and 3, 
respectively. At 6 months, 3 cheeses of treatment 1 
were criticized by ‘‘eurdy,’’ but none of treatments 2 
and 3. The eriticism of ‘‘ weak body,’’ although prev- 
alent, was evenly distributed with ripening treat- 
ments. It is apparent that modified salting did not 
improve the flavor of the ripening cheese over that of 
ordinary salting. 

Results in ripening treatments indicate that one 
treatment may not give both optimum flavor and 
body scores. Higher ripening temperatures decreased 
moisture in cheese, had a pronounced effect upon the 
lactic growth curve, and increased the total proteolytic 
activity in cheese as evidenced by the mean body 
scores and the values for free tyrosine and tryptophan. 
This greater proteolysis at higher ripening tempera- 
tures, while beneficial to the body of cheese, may not 
necessarily enhance its desirable flavor, as shown by 
this study. Whether a low-temperature ripening fol- 
lowed by higher-temperature ripening period such as 


reported by Hanson et al. (1944) would have proved 
more beneficial, is hard to predict but may be worthy 
of consideration. 
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Effect of Pre-Irradiation Heating on the Flavor and 


Nitrogenous Constituents of Beef 
During Storage” 


(Manuscript received May 18, 1960) 


SUMMARY 
Analyses of the water-soluble, trichloroacetic-acid-soluble, 
and the amino nitrogen contents of differentially heat- 
treated, stored, irradiated beef showed that beef should 
be heated to 160—-170°F before radiation to avoid significant 
increases in these constituents. Undesirable changes during 
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storage in the sensory attributes of beef can be largely pre- 
vented by heating the beef nearer 170°F before radiation. 
Changes in the nitrogenous constituents appear to be closely 
correlated with changes in the sensory attributes. This may 
not be necessarily true, since yet unidentified and important 
changes in the sensory qualities of the beef occur during 
storage. 


Recoaxrnon of the potential of 
ionizing radiations in preserving foods opened a new 
era in food research. Ionizing radiations are highly 
efficient in inactivating organisms in foods while pro- 
ducing only a negligible rise in temperature; they 
hold particular promise for preserving meats in the 
raw state. 

Ionizing radiations produce undesirable side effects 
in meats, particularly flavor changes. Radiation of 
raw meats does not provide for enzyme inactivation 
at the levels normally used; consequently, enzyme in- 
activation must be considered in conjunction with 
radiation sterilization. 
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PRE-IRRADIATION HEATING 


The present investigation was undertaken to deter- 
mine the pattern of changes in flavor and in nitroge- 
nous constituents of beef during prolonged storage at 
room temperature. A secondary objective was to 
establish the minimum pre-irradiation heating tem- 
perature and/or the maximum storage period that 
would yield a product with a flavor like that of beef 
heated to 170°F prior to radiation. 


REVIEW OF LITERATURE 

satzer et al. (1957) and Batzer and Doty (1955) 
reported that the most evident effect of radiation on 
proteins was the production of undesirable flavor and 
odor compounds containing sulfur. Pearson et al. 
(1959) showed that hydrogen sulfide, methyl mer- 
captan, and carbonyls were responsible for a con- 
siderable part of the poor acceptability of irradiated 
beef, pork, and veal. Scheffner et al. (1957) reported 
no significant destruction of the essential amino acids 
of beef protein by gamma radiation of 1.8 megarads. 

Morgan and Kern (1934) reported that the biologi- 
cal value of beef protein was inversely proportional to 
the severity of heating. Newton et al. (1937) reported 
a loss of water-soluble proteins of 50-70% when meat 
was heated in the range of 185-248°F. This was con- 
firmed by Ginger et al. (1954), who reported a 4- to 
30-fold decrease in the soluble nitrogen of raw beef 
when heated. 

Pratt and Ecklund (1956) reported additional off 
flavors and some liquid formation in radiated ground 
beef stored 9 months at 70 or 98°F. Both the addi- 
tional favor and liquid formation were reduced in 
ground beef heated to 160°F before irradiation. 
Drake et al. (1957) and Cain et al. (1958) substan- 
tiated these observations. 

The observations indicate action of the proteolytic 
enzymes during storage. Doty and Wachter (1955) 
observed little if any inactivation of the proteinase in 
beef irradiated at 0.5x10® rep. At a higher dose, 
1.6X10*, there was approximately 50% loss in ap- 
parent activity in some samples. Drake et al. (1957) 
confirmed that the principal proteolytic enzymes 
present in beef were cathepsins, and found that the 
rate of enzyme activity was accelerated by higher 
storage temperatures. 

The fact that proteolytic activity in meats continues 
during post-irradiation storage led investigators to 
combining heat treatments with radiation. This was 
first suggested by Morgan and Reed (1954). Cain 
et al. (1958) showed that beef roasted to 160°F in- 
ternal temperature before irradiation did not undergo 
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degradative changes in flavor during 250 days at 
72°F. 
EXPERIMENTAL METHODS 


Preparation. Ground lean beef, purchased in a single lot from 
a local meat packer, was thoroughly mixed and stuffed into 
cellulose casings of 3-in. diameter. These were frozen and then 
mechanically sliced into portions *4g in. thick. The slices, still 
frozen, were completely randomized and placed in polyethylene- 
coated Saran plastie bags. 

Heat treatments. Pre-irradiation heating of meat to 5 in- 
ternal temperatures was accomplished by employing a water 
bath, the temperature of which was adjusted to and maintained 
at that of the desired internal temperature plus 10°F. The 
meat in Saran plastie bags was thawed, and the bags with their 
contents were suspended in the water bath; during the heat 
treatment, surface of slices remained in contact with the inner 
surface of the plastic bags. The bags were removed from the 
bath as soon as the desired internal temperature had been 
attained (as indieated by thermocouple), and immediately 
immersed in cold water for cooling. The respective periods re- 
quired to attain the internal temperatures of 130, 140, 150, 160 
and 170°F were 3.9, 4.2, 4.8, 5.2, and 5.6 min. The eooled 
slices were randomized within each group before they were 
placed into 307X202 ‘‘C’’ enamel cans. The fluid released 
from the meat and collected in the bags during temperature 
treatment was discarded. The casings were stripped off before 
the meat was placed in cans. Each can contained four slices. 
The cans were vacuum-sealed and their contents frozen. 

Shipment and irradiation. The frozen meat was packed in dry 
ice and shipped to the Gamma Facility at the Materials Test- 
ing Reactor, Idaho. At the Materials Testing Reactor, the cans 
were exposed to the gamma grid to attain a dose of 3 megarads, 
2.92 megarads per hour. Shipment from the site was under wet 
ice, Time between shipment to and receipt from the irradiation 
site was 8 days. 

Storage conditions. Upon receipt of the meat from the Re- 
actor, all cans were placed in storage at 72°F. Some were 
analyzed immediately, and others were analyzed after 15, 30, 
£5, 60, 90, 120, 150, and 180 days of storage. 

Chemical analyses and flavor evaluations. The meat, in four 
replications, was quantitatively analyzed for moisture, total 
water-soluble nitrogen, trichloroacetic-acid-soluble nitrogen, and 
amino nitrogen at the above-indieated dates. In addition, flavor 
evaluations were made by a trained panel; the same eight 
tasters participated throughout the experiment. 

At the end of each storage pe riod, the cans containing the 
meat for that period were opened and any exudate that might 
have collected was removed and measured. Two slices in each 
ean were refrozen for use in flavor evaluations after toxicity 
clearance. The other two slices were thoroughly mixed to ob- 
tain a uniform sample for chemical determinations. 

Moisture determinations were made by drying weighed sam 
ples at 70°F under 


25-28 in. Hg of vacuum. The loss in weight 
was reported as moisture. 

Thirty grams of meat were blended 3 min in a microblender 
with 75 ml distilled water at room temperature. The mixture 
was filtered through Whatman No. 12 paper and the filtrate 
further diluted for the following determinations: 

Total water-soluble nitrogen. Two ml of the filtrate, 0.6 g 
** Kel-Pak’’ catalyst, and 2 ml concentrated sulfuric acid were 
dispensed into a 100-ml Kjeldahl flask and heated 1 hr. After 


affected by pre-irradiation heat treatments and length of storage at 72°F. 


Heat 


(Mean milliliters of exudate) treat- 


Storage 
period 
mean 


ment 

90 2 l mean 
10.4 
8.0 
4.2 
2.6 
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Table 1. Free exudate from irradiated beef 
Heat : 
treat- 
ment —— 
(°F) 0 15 30 45 60 
130 4.0 6.0 9.6 10.1 10.4 
} 140 4.0 5.8 8.0 7.5 9.4 
150 2.0 3.1 5.2 3.9 4.8 NY 
160 2.2 1.5 2.7 4.0 4.2 omy 
: 170 0.2 0 0.1 1.7 0 0 1.2 U.4 1.6 0.6 7 : 
2.5 3.3 5.1 5.4 5.8 6.2 7.1 8.1 
Al 
cn 


ot 490 FOOD TECHNOLOGY, NOVEMBER, 1961 

7 cooling, 35 ml distilled water, 10 ml of 50% sodium hydroxide, ation flavor’’ and ‘‘bitterness,’’ but the adjectival ratings 

z a few Hangar granules, and 2-3 small pieces of mossy zine were reversed for ‘‘ over-all desirability.’’ 

- were added and the entire mixture heated. The ammonia The meat was tested on mice for the presence of bacterial 

evolved was collected in 25 ml of 4% borie acid solution. The toxins before the cooked meat was served to the panel. These 

= indieator developed by Ma and Zuazaga (1942) was used dur- toxin tests were accomplished by intraperitoneal injection. At 

i ing titration of the distillate with approximately 0.1N sulfuric no phase of the experiment was any evidence of toxin develop- 

4 acid. The water-soluble nitrogen content was reported on a ment observed. 

> percent dry-weight basis of the fresh meat. The meat was broiled 5-7 min on each side before patties 

“hh Trichloroacetic-acid-soluble nitrogen determination. Ten ml of were divided and served in coded cups to the tasters. Two 
a 25% trichloroacetic acid was added to 10 ml of the filtrate and replications were served on one day, and the rest on the fol- j 
4 the mixture filtered through Whatman No. 12 paper. Five ml lowing day. : 
7 of this filtrate was used for determination of trichloroacetic- Statistical methods. Analysis of variance and covariance as 
: acid-soluble nitrogen. The procedure followed was identical suggested by Li (1957; pp 309-383) was used to evaluate the 

F with that used for total water-soluble nitrogen. effect of the variables. All conclusions are supported by statis- } 
“4 Amino nitrogen determination. The copper method of Pope tical analyses; the details are omitted from this paper. 
4 and Stevens (1939) was used for amino nitrogen determinations. 
Ry Flavor evaluations. The ballot used for the experiment was RESULTS 

Se designed in such a manner as to refleet the magnitude of flavor The experiment wae a 5x9 factorial design in randomized ; 
# differences between the experimental samples and a reference blocks with four replications. The first factor is the heat treat- 

is sample. The reference samples were preheated to 170°F and in ment, which had five levels: 130, 140, 150, 160 and 170°F. The 

. all other aspeets were similar to the experimental samples. A second factor is the length of storage, which had nine levels: 4 
i 7-point seale was used, with the reference sample at 4.0. The 0, 15, 30, 45, 60, 90, 120, 150 and 180 days. 

: flavor characteristics evaluated by the panel were ‘‘ irradiation The means of the four measured variables were subjected to 

; flavor,’’ ‘‘bitterness,’’ and ‘‘over-all desirability,’’ with statistical analysis. These analyses revealed that the two main 

‘same as reference’’ still at four. The adjeetival ratings effects and the interaction were significant at the 1% level. 
printed on the ballot were assigned numerical seores in such a The analyses showed that irradiated beef deteriorated with 

+ manner as to permit the indication of a more desirable attri- length of storage, and that heat treatments inhibited such 

e bute by a higher score. The ratings were ‘‘much less,’’ changes. The significant interaction indicates that the rate of ; 
\ ‘«moderately less,’’ ‘‘slightly less,’’ ‘‘same as reference,’’ deterioration decreased with increases in pre-irradiation heating. 
“ee ‘“slightly more,’’ ‘‘moderately more,’’ and ‘‘much more,’’ Total water-soluble nitrogen. The rate of change of the total | 
ea and the seores assigned were 7, 6, 5, 4, 3, 2, and 1 for ‘*irradi- water-soluble nitrogen content of beef as influenced by tem- 


1. Total water-soluble nitrogen. 


Figs. 1-6. Rate of changes in irradiated beef as affected by preheat treatments. 
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IF THEY CAN BE PRESSED INTO A TABLET...MORTON WILL COMBINE THEM FOR YOU! 


Morton will work with either seasoning suppliers or canners 
to custom-produce the right flavoring tablets for every job! 

As part of its complete service to canners, packers and proc- 
essors, Morton Salt Company will make tablets containing the 
exact combination of salt and other flavoring agents desired, 
following the user's specifications. 

In fact, Morton has, on occasion, produced tablets that do not 
even contain salt! 

Morton combination tablets are precision made to your exact 
requirements. Ingredients may include any flavoring agents 
which can be combined into a tablet, in any size from 10-grain 
to 400-grain. 


Morton’s Complete Dispensing Service—Morton also offers a 
complete line of tested and approved dispensers, including Salt 
Tablet Depositors which deposit up to 700 tablets a minute with 
guaranteed accuracy. They will help you reduce costs, eliminate 
waste and assure better flavor control. All equipment is installed 
and serviced by Scientific Dispensing Company Division of 
Morton Salt Company. 


How many things go into your product 
that should be combined in tablet form? 


! would be interested in the possibilities of combining 


in tablet form. 


Name____ 
Title 
Company- 
Address__ 


INDUSTRIAL DIVISION 
Dept. FT-11 
110 North Wacker Drive, Chicago 6, //linois 
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It is probable that more money is 
spent in the food industry for vanilla 
extract than for any other flavoring 
ingredient. In the dairy industry vanilla 
ice cream alone accounts for 60% of 
all ice cream sales. Figures for the 
baking industry indicate that vanilla equals or exceeds 
all other flavorings in volume. Other food industries 
use comparable amounts. 


Altogether, more than $10-million is spent annually for 
vanilla flavor. It would be a logical assumption that 
purchasers responsible for spending this huge sum should 
not easily be misled. Unfortunately there exists, even 
among some of the most experienced buyers, incredible 
misunderstanding and confusion about the variations in 
price among sources of supply, about prices from season 
to season and, in spite of the gyrations of the vanilla 
bean market, how some “‘pure”’ vanilla products can be 
offered at prices below reasonable cost of ingredients. 


Many vanilla buyers have tried to apply reason to this 
perplexing, even chaotic, situation through careful de- 
velopment of specifications based on traditional analyt- 
ical values: lead number, resins and vanillin. But these 
three factors represent only one facet of this 
analytical approach and can be disappointingly mis- 
leading. Some of the most experienced technicians 
frequently obtain widely varying analyses from the 
same extract! 


Here is the second facet not to be overlooked in the 
determination of vanilla quality: there are many plant 
extractives and synthetic flavoring materials which can 
be used wholly, or in part, to produce the same analyt- 
ical values, and to simulate the taste, of true vanilla. 
Fortunately this need no longer present a problem to 
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enkinson manufacturing company 
Manufacturers of Certified Food Colors, Vanillas, Extracts, Flavors 


HOME OFFICE & FACTORY: 2526 Baldwin Street, Saint Louis 6, Mo. 
LOS ANGELES FACTORY: 2515 Southwest Drive, Los Angeles 43, Calif. 


Warehouses in principal! cities 


the vanilla user who wants to be absolutely sure of 
what he is buying. 


NOW there are methods which positively estab- 
lish whether a vanilla flavor is a pure product 
made ONLY from vanilla beans. 


These methods have been developed and perfected 
during six years of cooperative research financed at 
considerable cost, shared by the Vanilla Extract Manu- 
facturers and the Vanilla Bean Association. 


In addition to improved conventional analytical pro- 
cedures, there are now such revolutionary techniques 
as paper chromatography, gas liquid chromatography, 
and other scientific methods. The above methods in 
whole or part will lead to standardized procedures for 
the analysis of pure vanillas. 


There has always been, and always will be, a difference 
in pure vanilla extracts, because progressive manufac- 
turers diligently work to maintain the highest standards 
in their purchases of raw materials, in storage of their 
vanilla beans, and in the processing and production 
of their extracts. 


Vanilla users striving to produce the finest products to 
win a larger volume in today’s competitive market can 
now learn more of the real value of the vanilla extracts 
offered them. In addition to investigating the integrity 
of their supplier, the newly developed methods of quality 
determination provide more positive assurance that 
the extracts they buy will have the full flavor profile of 
fine, pure vanilla. 


Analytical proof may now be obtained from a number 
of qualified independent consulting laboratories. 


KNOW YOUR VANILLA AND YOUR SUPPLIER 
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PRE-IRRADIATION 


perature of pre-irradiation heating and storage may be ob- 
served in Fig. 1, which shows the straight lines determined by 
least squares. 

Analysis of variance of these data with respect to each spe 
cifie pre-heating temperature revealed that the change in total 
soluble nitrogen during the storage period was significant at 
the 1% level for all temperatures except 170°F. Thus, as far 
as this constituent was concerned, the beef should be heated 
to 170 F if long-term storage is an important consideration. 


Trichloroacetic-acid-soluble nitrogen. The rate of change for 


the trichloroacetic-acid-soluble nitrogen for the specific tem- 
perature may be observed in Fig. 2, which shows the straight 
lines determined by least squares. Analyses of these data for 
each specific pre-irradiation heating temperature over the stor- 
age period involved revealed highly significant increases during 
storage for all temperatures except 160 and 170°F. 

Amino nitrogen. A range of 160-170°F is required to prevent 
gross changes in amino nitrogen. 

Analysis of variance of each specific pre-irradiation heating 
temperature over the storage period involved revealed that the 
changes in the amino nitrogen content were highly significant 
at all temperatures. These data showed a negative trend in the 
amino nitrogen at the 170°F treatment which is refleeted in 
Fig. 3. 

Free exudate. The data in Table 1 very clearly show the im 
portance of preheating beef to 160-170°F if the amount of 
free exudate is to be retarded. Apparently the changes in the 
protein at pre-irradiation heating temperatures lower than 
170°F are such that the water-holding eapacity of the beef is 
altered during storage 

Flavor analyses. The flavor attributes of the beef were evalu 
ated as ‘‘difference’’ between the experimental sample and a 
‘*reference’’ sample. The reference sample was identical with 
that meat preheated to 170°F. This sample also appeared as a 
randomly coded sample in the array presented to the judges. 
The ‘‘reference’’ sample was shown on the ballot at the 4.0 
interval, and the judges rated the other samples against this 
reference sample. 

Each treatment combination had four replications, and the 
meat in each replication was tasted by eight judges. Student’s 
t-test was used to determine whether each mean was signifi- 
eantly different from 4, which was the seore assigned to the 
reference sample. Significantly lower seores indicate direction 
toward undesirability of the attribute under consideration. 


Irradiation flavor. The rate of change in irradiation flavor 


for the specific temperature may be observed in Fig. 4, which 
shows the straight lines determined by least squares. The 
dotted line represents the value for the referenee sample. 

The data show the necessity of preheating beef to at least 
170°F if long-term storage is concerned. 

Bitterness. Previous evaluations of irradiated beef demon- 
strated that a bitter characteristic developed with inerease in 
storage time. This could be modified by preheating the beef 
prior to radiation. The results also reflect the necessity of pre 
heating beef to at least 170°F to delay the onset of this 
characteristic. 

The rate of change in this attribute when modified by the 
variables and in comparison with the referenee sample may be 
observed in Fig. 5, which shows the straight lines determined 
by least squares. 


Over-all desirability. The attribute of ‘‘ over-all desirability ’’ 


ean be considered to be the integration of all sensory charae 
teristics important to the taster. The data again point to the 
necessity of preheating beef to 160-170° F if long-term storage 
is a major consideration. 

Fig. 6, which shows the straight lines determined by least 
squares, demonstrates the rate of change over time in the over 
all desirability of beef when subjected to the variables under 
consideration. 

CONCLUSIONS 

The changes in the nitrogenous constituents ana- 
lyzed were dependent upon the pre-irradiation tem- 
perature attained and modified by the duration of 
storage. Increasing pre-irradiation temperatures gave 
a greater extension of storage than increases in the 
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nitrogenous constituent. It is apparent that beef 
should be preheated to 160—-170°F if significant in- 
creases in the nitrogenous constituents are to be 
avoided. 

Evaluation of the sensory characteristics shows that 
pre-irradiation heating temperatures of less than 
160°F resulted in highly significant sensory changes, 
occurring sooner with decreasing pre-irradiation 
temperature. 

It does not appear that changes in the nitrogenous 
constituents are specifically related to changes in the 
sensory characteristics. 

Other reactions, as yet unidentified and important 
in the sensory evaluation, apparently occur particu- 
larly in those samples heated to 160°F. 

It will suffice to conclude: 1) It is necessary to heat 
beef to at least 160°F prior to irradiation if inereases 
in total soluble nitrogen, trichloroacetic-acid-soluble 
nitrogen, and amino nitrogen are to be avoided. 2) It 
is necessary to heat beef to at least 160°F and proba- 
bly closer to 170°F if undesirable changes in sensory 
attributes are to be avoided during extended storage 
at 72°F. 
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Relationship of Fresh Clingstone Peach Color to 
Color and Grade after Canning 


(Manuscript received May 9, 1961) 


SUMMARY 

The relation of the color of fresh clingstone peaches to 
the color and color grade of the canned product was investi- 
gated. Two varieties of California clingstone peaches were 
graded into skin and flesh color groups. Twenty-four hours 
after being canned, the samples were graded by U.S.D.A. 
inspectors. The same samples were pulped in a nitrogen 
atmosphere, deaerated, and evaluated for color with the 
Gardner automatic reflectance color difference meter. The 
color of the fresh peach pulp and canned peach pulp was 
significantly correlated with the Gardner “a” values. The 
relation between the color of the fresh peaches and the 
color and flavor of the canned product is discussed. 


of the fresh cling- 
stone peach is largely responsible for the flavor of the 
canned product (Leonard ef al., 1953). The relation- 
ship of harvest maturity and ripening procedures to 
the quality of canned freestone peaches has been re- 
ported (Bedford and Robertson, 1955; Culpepper 
et al., 1955; Neubert ef al., 1948). Color is an im- 
portant criterion in determining the grade of canned 
clingstone peaches (U.S.D.A., 1957). Kramer and 
Smith (1947) applied eleetrophotometrics in evalu- 
ating chlorophyll as an index of maturity in raw and 
canned clingstone peaches. Whipple (1951) used 
standard color dises in determining the maturity of 
canning clingstone peaches on the basis of flesh color. 

A relationship of fresh cling peach color to the color 
and U.S.D.A. grade of the canned product is pre- 
sented in this report. The color of the fresh and 
canned peaches was evaluated with the Gardner auto- 
matic color difference meter. The Gardner ‘‘a’’ values 
of the fresh and canned peaches were correlated with 
color seore of inspectors of the U. S. Department of 
Agriculture. The relation between the color of the 
fresh peaches and the color and flavor of the canned 
product is diseussed. 


EXPERIMENTAL MATERIALS AND METHODS 

Peaches. One ton each of Gaume and Caroline peaches was 
harvested under commercial conditions during the 1959 season 
in Wheatland, California, and graded into four color levels 
based on subjective skin color classification as deseribed below: 


Skin color 


classification Subjective skin color description 


Greenish vellow (minimum acceptable fruit as 
established by the California Cling Peach 
Advisory Board 

Straw yellow 

Yellow 


Golden yellow 


S. J. Leonard, B. S. Luh, 

C. O. Chichester, and 

Marion Simone 
Department of Food Science and Tech- 
nology, University of California, Davis, 
California 


Grading was done under a 500-watt light source equipped with 
a blue filter. About 200 !b of fruit of each skin co!lor classifies 
tion was canned. 

In addition, peaches were sorted to obtain uniform and non 
vniform color samples at approximately the same composite 
color level. These peaches were sorted on a flesh color basis, 
after peeling, and then canned as halves. 

Canning. The peaches were pitted and halved in a Filper 
pitter and peeled in a eup-down peeler with a 2% sodium hy 
droxide solution at 218°F for 38 see. The halves were washed 
with a water spray and filled into Ne. 2% eans with 7-9 peach 
halves to obtain an average fill weight of 19.5 oz per ean. Su 
erose syrup of 40° Brix was added from a constant-volume 
syruper to ‘4-in, head space. The cans were sealed under 16 in. 
ef vacuum, cooked 32 minutes at 210°F in a rotary atmospheric 
cooker, and cooled 7 min in a rotary water cooler. 

Color of fresh peaches by the Gardner color difference meter. 
Two randomly selected samples of 10 peaches each were halved 
with a stainless-steel knife, pitted, hand-peeled, and dipped 
immediately into 0.03% aseorbie acid solution (w/v). After 
hand-dicing, a 250-g sample was macerated 60 see with 50 ml 
of 0.03% aseorbie acid in a Waring blender flushed with a slow 
stream of nitrogen gas before and during maceration. The 
macerated produet was mixed with a small amount of silicone 
antifoam emulsion (Dow Corning Corporation), poured into a 
2-L suction flask, and deaerated. When the macerated product 
was free of gas bubbles, it was poured into the black-walled 
cell to form a layer about 5 em deep. The color of the pureed 
sample was measured as Rd, a, and b values on a Gardner auto- 
matie color difference meter (Gardner Laboratory, Ine., 1959). 
The reference color plate was a light-yellow plate (LYI) with 
Rd of 60.7, a of —2.1, and b of +22.3. The Rd, a, and b values 
presented herein were not corrected for differences between 
the measured value and the reference plate. In all instances 
the correction would have been less than the experimental error. 

Color of canned peaches. Twenty-four hours after canning, 
four samples of six cans each were drawn at random from 
each classification. After draining 2 min on an 8-mesh sereen, 
the halves were placed in a white enamel pan. The composite 
of the halves from the six-can sample was graded for color 
seore by the U.S.D.A. inspectors. These same peach halves were 
then reclassified into as many distinguishable color groups as 
possible. These groups were pureed immediately in a Waring 
blender following the same procedure as in the preparation of 
fresh peach puree. Gardner color measurements were recorded 
on each color group and on a composite sample made of pro- 
portional aliquots of these different color groups. 


Chemical and physical analyses. Soluble solids, titrable acid- 
ity, pH, and pressure test of the fresh fruit were determined 
aecording to methods deseribed (Leonard et al., 1953). 

Flavor evaluation. Samples of the canned Gaume and Caro 
line peaches, including four maturity levels each, were ranked 
for flavor qualities by 12 experienced judges selected for ability 
to reproduce their scores on a series of samples varying in ripe- 
ness level. A complete block design for each series was repli- 
cated at three sessions. A portion of each prepared sample was 
analyzed chemically by methods previously deseribed. Data 
from this experiment were analyzed statistically for level of 
significance by the critical-ratio method (Krum, 1955). 
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Table 1. Chemical analysis and eolor of fresh clingstone 
peaches, 


Gardner color 


Pressure difference meter 
test, Ib reading of 
Skin color Ye” Brix at Brix peach puree 
classification plunger) acid* 
Gaume variety 
M-I 8.2 10.3 
M-II 7.7 11.9 +4.7 
M-III 6.9 12 +5.6 


M-IV 


Caroline variety 


M-1 7.7 9 16.0 +1.9 
M-II 8.8 11.5 21.4 +61 
M-III 8.1 11.9 23.3 +8.2 
M-IV 12.3 26.7 


as the ratio of % soluble solids to % titrata 


* Brix/acid calculated 
ble acidity expressed as citric acid 


RESULTS AND DISCUSSION 


Chemical analysis and color of fresh peaches. Re- 
sults (Table 1) indieate a gradual increase in soluble 
solids and a decrease in titrable acidity as the peaches 
become yvellower. 


In both varieties, the Brix/acid ratio increased with 
maturity. It increased in the Gaume variety from 
17.8 in the greenish-yellow (M-I) sample to 23.4 in 
the golden yellow (M-IV) one. The same trend was 
observed in the Carolines. The results are comparable 
to those reported previously for Halford peaches 
(Leonard et al., 1953). 

Evaluation of fresh and canned peach samples with 
Gardner color difference meter. Color values of the 
peaches in the different skin color classification are 
included in Table 1. The tabulated readings represent 
the average of the two random composite samples. 
Since the Rd and b values change very little with 
progressive color development of the fruit, they were 
not used in evaluating peach color in this experiment. 
As the fruit matures and develops color, the Gardner 
‘a’? value increases correspondingly, and can be used 
as one of the indices of maturity. Except with the 
least mature fruit (Maturity I), the Caroline had a 
higher ‘‘a’’ value than the Gaume variety. 


Fig. 1 illustrates the relationship between fresh 
and canned fruit in ‘‘a’’ value (A; and Ap, respec- 
tively). The heat sterilization process improved the 
color of the less mature fruit to a considerable degree, 
and that of the more mature fruit very slightly. De- 
struction of chlorophyll in heat sterilization is likely 
the cause. In more mature fruit, chlorophyll has al- 
ready disappeared and thus no significant change is 
observed after processing. The amount of chlorophyll 
in the fresh fruit was not measured. 


The U.S.D.A. color scores and the corresponding 
Gardner color readings (four replications of each) for 
Gaumes and Carolines are presented in Table 2. All 
of the canned fruit was scored choice or better by the 
U.S.D.A. inspectors on the basis of color. Although 
the ‘‘a’’ value on both the fresh and canned samples 
was lower for the Gaume variety than the Caroline 
variety, the Gaume was given higher color scores by 
U.S.D.A. inspectors because of the uniformity of the 
eolor. This can be explained by the Aa values (maxi- 


COLOR RELATIONS OF FRESH AND CANNED PEACHES 
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Table 2. Color score of canned clingstone peach halves as 
related to the Gardner color-difference meter readings of the 
peach pulp. 


Gardner color U.S.D.A,. 
Skin color Sample readings color 
classification no score® Aa” 
Gaume variety 
M-I 1 +3.8 17 3.3 
2 4.2 17 4.4 
17 4.8 


1 

M-III 1 +7.3 If 

M-I\ 1 +7.6 20 


Ca oline variety 


M-I I +5.1 16 6.3 
2 5.6 17 6.1 
3 6.1 16 6.9 
M-II 1 +7.1 17 4.0 
2 6.7 17 3.7 
6.7 17 3.9 
4 5.8 17 §.2 
M-III +8.2 17 3.2 
2 7.2 17 4.0 
7.8 17 5.3 
4 7.9 17 4.3 
M-I\ 1 +-9.7 18 4.4 
2 9.9 17 2.0 
8.3 1s 3.3 
4 3 19 3.7 
x. 18-20; B 16-17: ¢ 5 and below 


* Maximum difference in “‘a’’ value within sample 


mum difference of ‘‘a’’ values within a sample), 
which were lower for the Gaume, indicating that the 
fruit was more uniform in color. 

The effect of sample uniformity on the color score. 
Table 3 shows the composite Gardner color readings 
and U.S.D.A. scores given canned samples for uni- 
formity and non-uniformity of color. Low Aa values 
indicate a uniform sample. In most instances, the uni- 
form samples had higher U.S.D.A. color scores than 
the nou-uniform samples, even though the composite 
‘a’’ values were similar. The average Aa value and 


RELATIONSHIP BETWEEN ‘O° VALUE OF THE a 
FRESH AND CANNED CLING PEACHES 
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Fig. 1. Relation between ‘‘a’’ value of the fresh and canned 
cling peaches. 
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Table 3. Influence of color uniformity within samples on 
U.S.D.A, color scores of canned elingstone peach halves. 


Gardner 
Visual color color U.S.D.A. 
sorting after Sample readings color 
Variety peeling no “— 


Gaume Uniform 


Not uniform 


Caroline Uniform 


Not uniform 


ve 


Caroline Uniform 


+ + 


> 


Not uniform 


+ +++ 4 
ws 
~— 


* Maximum difference in ‘‘a” value within sample 


the composite ‘‘a’’ value for all samples with the same 
color score were combined (Table 5). The effect of 


uniformity on the U.S.D.A. color score is especially 
striking for seore 18. Gaume peaches with an 
average composite ‘‘a’’ value of 54 and _ corre- 
sponding Aa value of 1.9 were scored 18, whereas 


the Caroline peaches with an average ‘‘a 


value 
of 9.2 and Aa value of 3.6 were also scored 18. 
The difference in Aa values explains the results in 
Table 2, where the Gaume variety was more uniform 
and was graded higher by the U.S.DA. inspectors, 
though the composite Gardner ‘‘a’’ values were lower 
than for the Caroline variety. Since both Aa and com- 
posite ‘‘a’’ are factors that must be considered, the 
relationship of composite ‘‘a’’ to U.S.D.A. scores is 
not reliable. 

Flavor evaluation, Table 4 shows the effect of ma- 


Table 4. Flavor evaluation of clingstone peaches canned at 
different color classifications. (Low rank indicates better peach 
flavor.) 


Gardner color 

Brix value 
Skin color Brix at titratable Av. flavor 
classification 20°C acidity Fresh Canned rank * 


Gaume variety 


M-I 
M-II 
M-III 
M-IV 


Caroline variety 
M-I 


M-III 
**Significant at .01 probability level 


*** Significant at .001 probability level 
e} lowest possible rank; 4 highest possible rank. 


turity levels of fresh cling peaches on the flavor of the 
eanned product. In the Gaume variety, Sample M-1 
was ranked significantly lower in flavor quality than 
the more mature M-II, M-II1, and M-IV fruit. In the 
Caroline variety, sample M-IV was ranked signifi- 
cantly higher in flavor than Samples M-I, M-II, and 
M-III. Thus it is possible for fresh cling peaches of a 
minimum skin color (M-I) to be graded choice or bet- 
ter for color when carned, but these same peaches 
varied in peach flavor quality. Fresh peaches of a 
yellower color, even though they may also be choice 
grade in terms of canned color score, may have a 
superior flavor. In both the Gaume and Caroline 
varieties (Table 4) the canned sample with the lowest 
Brix/acid ratio had the lowest flavor quality, and sam- 
ples with the highest Brix/acid ratio had the highest 
flavor quality. 


Table 5. Average Gardner color ‘‘a’’ and Aa values for 


U.S.D.A,. seores. 


Gaume variety Caroline variety 


U.S.D.A. seore Aa* 


20 
19 
18 
17 
16 
15 


* Maximum difference in ‘‘a” value within sample. 
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Piping of Liquid Foods and Beverages 


Combining the non-contaminating properties of stainless steel 
... the flexibility of rubber . . . the clearness of glass... and 
the toughness of leather, Tygon plastic Tubing, Formulation 
B44-3, has no peer in food handling applications. 


Completely odorless, tasteless and non-toxic, Tygon B44-3 
is safe for use with even the most flavor-sensitive foods and 
beverages.* With a surface smoothness far greater than 
that of either rubber or stainless steel, Tygon will not trap 
minute food particles which foster bacterial growth. 

Tygon can be quickly cleaned, is unaffected by all common 
cleaning agents, and can be sterilized with steam 
(open-end flushing ) or bactericides. 


Available in over 65 standard sizes up to 4” I.D., flexible 
Tygon can be used with a wide range of fittings, can be put 
into service quickly and inexpensively. 


*For processed milk and milk products, use Formulation B44-4 
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Microbiological 
Hquipment 


FREEZE DRY EQUIPMENT 


Models for laboratory, pilot plant and production. Used for 


the preservation and concentration of labile substances. ~_—T °° 


WATER STILLS and DEIONIZERS 
STILL capacities from '% to 500 gal./hr. Steam, Electric or 
Gas heat. Automatic or manual controls. 

DEIONIZERS — Complete line ranging from 2 to 1000 gal. /hr. 


STERILIZERS 
Pressure Steam, Ethylene Oxide and Combination Gas-Steam 
models. Chambers 16" x 16” x 24” to 60” x 66” x 120” . 


CONTINUOUS CULTURE APPARATUS 


“Biogen” Continuous Culture Apparatus produces microbial 
cells and/or their byproducts on a continuous or batch basis 
under precisely controlled conditions. 


DRY BOXES 
Flexible Film disposable chamber Economical, efficient and 
easy to use. Idea! for laboratory and production. 


GERM-FREE LIFE APPARATUS 


Flexible Film Isolators for operating, rearing and transfer ~ 
of germ-free animals. Economical, disposable chamber. 


For good reason more and more universities, pharmaceuticals 
and industrials confidently specify AMSCO Freeze Dryers, 
Sterilizers, Water Stills and other specialized microbiological 
equipment. Each is designed and built to accomplish a specific 
job better . .. more dependably . . . and with less time and 
attention from the staff. 

If you have a problem in the area of technical microbiological 
equipment, a letter to our Scientific and Industrial Department 
may lead to its economical resolution. 

Meanwhile we'll be happy to send along literature on any of 
the equipment illustrated. 


SCIENTIFIC AND INDUSTRIAL DEPARTMENT 


AMERICAN 
STERILIZER 


ERTE+ PENNSYLVANIA 


World's largest designer and manufacturer of Sterilizers, 
Operoting Tables, Lights and related technical equipment 
for hospitals, industry and the biological sciences 
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Some Physicochemical Relationships in Cleaning 


Hard Surfaces” 


Manuscript received June 6, 1961) 


SUMMARY 

The kinetics of removal of thin films of soil from sur- 
faces was studied in model systems. Results indicate that 
two different kinds of bonding are involved, and that there 
is an aging effect in soil films. Evidence is presented to 
show that two different mechanisms of soil removal are 
present in a model system, one mechanism being time- 
independent. Anomalous results obtained with long clean- 
ing periods in which the soil surface becomes resistant to 
further cleaning are associated with visible changes in the 
nature of the soil film. 


Aurnoven CLEANING OPERATIONS 
are of great importance in the food industry, most of 
the research in cleaning and detergency has been 
done in the textile and detergent industries and is 
generally applicable to fibers rather than to the hard 
surfaces found in food-processing equipment. The 
Department of Food Science and Technology, Davis, 
has instituted studies of the cleaning of hard surfaces, 
with particular reference to problems of cleaning food 
equipment. Radiotracers are used in model systems. 
The object is to measure some of the thermodynamic 
relations involved in removing soils from hard sur- 
faces, and the effect of detergents on these relations. 

In examination of cleaning processes, it becomes 
evident that cleaning operations have one thing in 
common: work must be expended in doing the clean- 
ing. If the soiling process occurs spontaneously (and 
practical experience indicates that this is highly 
probable) the free energy of the system must decrease 
during soiling. It then becomes easy to understand 
why a measure of work is required to reverse the soil- 
ing process and remove the soil from the surface. It is 
probable that the principal function of detergents is 
reduction of the work required. An investigation of 
some of the work and energy relations involved in 
detergency therefore seemed to be a profitable line of 
approach. This paper reports progress made through 
using these concepts. 

Harris (1961) reviewed work and energy relation- 
ships in detergency. Jennings (1959) showed that the 
removal of relatively thick baked milk films on stain- 
less steel by sodium hydroxide solution follows first- 
order kinetics and has an Arrhenius temperature de- 
pendence, 1. e., a plot of log (soil) vs. time is linear, 


and a plot of log (rate) vs. is linear. Kling and 


T 
Lange (1960) developed a theory of energy relation- 
ships in detergency and showed experimentally how 


* Supported in part by Research Grant RG 6778 from the Na- 
tional Institutes of Health, Public Health Service. 

» Presented at the 21st Annual Meeting of the Institute of 
Food Technologists, May 8-11, 1961, at New York. 


M. C. Bourne and W. G. Jennings 


Department of Food Science and Tech- 
nology, University of California, Davis 


the concentration of detergent affects a quantity they 
define as ‘‘residual work of washing.’’ Anderson et al. 
1959, 1960) studied the removal of tristearin from 
frosted glass. Among other results they found that 
the tristearin is rapidly removed by carbon tetra- 
chloride until a monomolecular layer of tristearin is 
reached, when the rate of removal falls almost to zero. 
*atrick and Payne (1961 
moval of very thin films of stearic acid from chrome 
ferrotype plate by immersion in toluene. They found 
that the removal followed first-order kineties but that 
the monolayer at the surface was not removed. They 
concluded that a considerably higher energy input 


measured the rate of re- 


would be necessary to remove that layer. 

This evidence, and results in this laboratory, indi- 
cate that soil is held by two types of bonding. The 
first, and stronger, bond is the adhesive bond between 
soil and surface. The second bond is the cohesive bond 
between soil and soil. It was decided to study the 
kinetics of removal of a pure soil from a surface under 
closely controlled conditions. 


EXPERIMENTAL METHODS 


Preparation of soiled surfaces. Dises of '5jg in. diameter 
were punched from a sheet of 22-gauge stainless steel and 
cleaned by the method of Anderson ef al. (1959 Some of the 
dises were soiled with a carbon tetrachloride solution of tri- 
stearin applied from a pipette, and baked 10 min in a hot-air 
oven to melt the tristearin. The tristearin solution was made 
from one part C-labeled tristearin (specific activity 1.37 me 
per mM) plus nine parts of synthetic tristearin. The rest of 
the dises were soiled with methanol solution of C-labeled 
sucrose, and baked 10 min in a hot-air oven. Glass microscope 
slides were eut, ground, frosted, and cleaned by the method 
deseribed by Anderson ef al. 1959). These were then soiled 
with tristearin or with sucrose as were the stainless-steel dises. 
Glass mieroseope cover slides were cleaned by the method of 
Anderson et al. 1959 ind soiled as described above. 

Stainless-steel strips of 3.6 X 32 em were cut from a sheet of 
type-302 annealed stainless steel with a 2B finish. Two holes 
of 1% in. diameter were drilled in the center of each strip at a 
point 1.5 em in from each end. The strips were given the 
standardized cleaning treatment of Anderson ef al. except that 
the hydrochloric acid treatment was reduced to 0.1% hydro- 
chlorie acid for 1 min at 70-90°C. Immediately after the pre- 
cleaning treatment, the soil was applied to the central 27 em of 
the strip lying between the holes, as a carbon tetrachloride solu- 
tion, described above. In most cases about 5 mg tristearin was 
applied to each strip, which represents 25-30 molecular thick- 
nesses. After evaporation of the solvent, the strips were placed 
in a hot-air oven for 10 min to melt the tristearin. : 

Determination of radioactivities. The dises were placed in a 
l-in.-diam planechet and counted under a thin-window GM tube 
mounted in a Tracerlab shielded manual sample changer. The 
strips were bolted to a metal slide and the activity measured 
in nine different reproducible positions along the strip with the 
sume counting equipment used for the dises. The activity on 
the dises was taken to be a measure of the soil present. The 
aggregate count from the nine positions on the strips was 
taken to be a measure of the soil on the strips. 
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'10p00 


200 
WASHING TIME — MINUTES 


Fig. 1. Removal of C"- labeled sucrose from stainless steel by 


water, 22°C. Zero flow. 


Soil removal by solvent The soiled dises were placed in 
250-ml beakers containing solvent (carbon tetrachloride for 
tristearin soil, water for sucrose soil) and stirred gently by a 
motor for various times at air temperature (22-23°C). The 
dlises were then removed and allowed to air-dry without wiping, 
and the activity was counted again. The loss in activity was 
taken to be : 

Soil removal by detergent. The detergent solution used was 
3M sodium hydroxide (Baker analyzed NaOH in distilled 
water). This was prepared in 50-gal. batches in a stainless- 
steel tank fitted with a steam coil. A stainless-steel centrifugal 
pump draws the detergent solution from near the base of the 
tank and pumps it through a 1*,-in. 1.D. glass pipe containing 
the soiled strip. The detergent solution then returns to the 
tank. The rate of flow is controlled by a valve in the delivery 
line just above the pump. After a soiled strip was placed in 
the glass pipe, the detergent solution was pumped through the 
pipe for «a measured period under conditions. of closely con- 
trolled turbulence, air content, and temperature. The strip was 
then removed and allowed to dry, and the activity was meas- 
ured again. The decrease in radioactivity was taken to be an 


measure of the amount of soil removed. 


index of the quantity of tristearin soil removed. 


RESULTS AND DISCUSSION 


Removal of soil by solvent. Fig. 1 shows the re- 
moval of sucrose from stainless steel by water. It can 
be seen that there is an initial rapid removal of su- 
crose, Which must represent a weak type of bonding, 
followed by a very slow removal, which must repre- 
sent a stronger type of bonding. Curves similar to 
that of Fig. 1 were obtained for sucrose on frosted 
glass, with water as solvent, and for tristearin on 
frosted glass and on stainless steel, with carbon tetra- 
chloride as solvent. The results with tristearin agree 
with those of Anderson et al. (1959). The shape of 
this curve is in general agreement with the results of 
Patrick and Payne (1961), who studied the removal 
of very thin films of stearic acid from chrome ferro- 
type plate, using toluene as solvent. 

Sucrose is removed completely and quickly from a 
smooth glass surface. The difference between smooth 
and frosted glass is attributed to the different chemi- 
cal groups available for bonding in these two surfaces, 
or to a difference in the crystal structure. 

It is possible that in this system an equilibrium is 


established between the sucrose in solution and the 
sucrose in the surface. To test for this possibility, an 
experiment was run in which a fresh supply of dis- 
tilled water was allowed to flow into the washing 
beaker at a rate of 3 L/min, with the excess water 
allowed to overflow the beaker. Because no change 
was found in the rate of removal under these condi- 
tions, it seems that the slow rate of removal is not due 
to establishment of an equilibrium. 

Work of O’Conner and Uhlig (1957) indicates that 
stainless steel of this type has a rugosity (surface 
roughness ratio) of approx four. If this value is ac- 
cepted and it is assumed that the sucrose that resists 
removal from the stainless-steel surface is in the form 
of a monomolecular layer, then the area occupied by 
one molecule of sucrose is found to be 30 square Ang- 
stroms. The Emmett-Brunauer formula (Emmett and 
Brunauer, 1937) for calculating cross-sectional areas 
indicates a value of 55 square Angstroms per mole- 
cule. Although these two values are only approxi- 
mations, the discrepancy between them indicates a 
possibility that more than one molecular layer of su- 
crose is present in the strongly bonded layer. 

Aging effect. Fig. 2 shows the removal of tristearin 
from stainless steel in .03.M sodium hydroxide at 65°C 
and a flow rate that achieved a Reynolds number of 
96,000. The numbers on the curves indicate the hours 
of delay between soiling and cleaning. Evidently the 
tristearin is bound more tightly by the steel with pass- 
age of time, or the soil film becomes more resistant. 
This variable was eliminated from later experiments 
by using test strips with surfaces soiled for less than 
23 hr. This effect of aging has apparently been en- 
countered by Anderson et al. (1960) with tristearin 
on frosted glass. They suggest that this time-sensitive 
discrepancy is due toa layer of moisture on their aged 
dises, although it seems probable that something more 
is involved. 
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Fig. 2. Aging effect. The removal of tristearin from stain- 
less steel 1, 11, 23, 60, and 160 hours after deposition. .03M 
NaOH, 65°C. Re 96,000. 
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SOME PHYSICOCHEMICAL RELATIONSHIPS IN CLEANING HARD SURFACES 


Removal of detergent. The results under ‘* Removal 
of Soils’’ show that there are two different kinds of 
bonding in soils. Therefore it was predicted that 
cleaning rate will change when a monomolecular layer 
of soil is reached, though it will still probably follow 
first-order kinetics. The rate should be much slower, 
because of the stronger binding forces that must now 
be overcome. However, this model system proved to 
be more complex than expected. Fig. 3 shows the 


© =lOsecs 


@ =2 mins 


a 


0 5 Te) 15 
NUMBER OF WASHES 


Fig. 3. Removal of tristearin from stainless steel. .03M 
NaOH, 65°C. Re 96,000. The upper curve represents one strip 
given 13 ten-see treatments. The lower curve represents a 


second strip with lower initial soil load given 6 ten-see treat- 
ments followed by 9 two-min treatments. 


cleaning of two separate strips. Each strip was 
cleaned for a set period, removed, counted, and re- 
turned for another cleaning treatment. The graph 
shows that, though the cleaning process of these thin 
films is not first order [i.e., log (soil) vs time is not 
linear], the cleaning rate nevertheless decreases as 
the amount of soil decreases. After about seven treat- 
ments, the plot of log (soil) vs time becomes linear. 
The strip represented by the upper curve was given a 
series of 10-see treatments for the entire experiment. 
The strip represented by the lower curve was given 
six 10-see treatments in the first part of the experi- 
ment, and then given a series of 2-min treatments in 
the second part of the experiment. If this cleaning 
operation was dependent only upon time, then the 
2-min treatments should give a slope 12 times as great 
as the 10-see treatments. The longer time increments, 
however, gave only a slight increase in slope, demon- 
strating that most of the slope exhibited by these 
curves is not a function of time. Hence, there must be 
in operation a second cleaning mechanism that is not 
time-dependent and that is the more powerful mecha- 
nism under the conditions of these experiments. It is 
believed that this second and more powerful mecha- 
nism arises from the air-detergent interface, which 
advanees over the soiled surface as cireulation begins 
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and recedes over it at the end of the cleaning treat- 
ment. Because the cleaning system is specifically de- 
signed to maintain uniform conditions of turbulence 
and flow, this time-independent mechanism cannot be 
attributed to changes in turbulence. The authors pro- 
pose calling the time-dependent mechanism the ‘‘ flow 
effect,’’ and the time-independent mechanism the 
‘*Dupré effect.’’ 

Two other important factors in cleaning are the 
effect of temperature and the conditions of flow of the 
detergent solution through the pipe. Preliminary ex- 
periments show that, as might be expected, the rate of 
cleaning increases with increasing temperature and 
with increasing flow rates. The authors hope to evalu- 
ate the role of these two factors more precisely in the 
near future, and also to evaluate the effect of the 
phase change in tristearin from the solid state to the 
liquid state (tristearin melts at 71-72°C). 

One surprising feature of this work is that a pro- 
longed continuous cleaning treatment has less clean- 
ing effect than a short cleaning treatment. Specifi- 
cally, in this closely restricted system one cleaning 
treatment of 10 sec removed 25-27% of the soil, 
whereas one cleaning treatment of 15 min or longer, 
under the same conditions, removed only 13-21% of 
the soil. Furthermore, there was little difference be- 
tween cleaning for 15 min and for 4 hr. This indicates 
that some kind of stable surface condition is estab- 
lished that resists removal by the forces acting upon 
it in this model system. From the lower curve on Fig. 
3 it can be seen that 13 cleaning treatments represent- 
ing a total washing time of 15 min removed 75% of 
the soil. It would appear that the Dupré effect not 
only removes more soil but also prevents the formation 
of this stable surface condition. Microscopic examina- 
tion of the surface shows that major changes occur 
in the physical structure of the tristearin deposit dur- 
ing prolonged cleaning. Fig. 4-A is a photomicrograph 
of a freshly soiled stainless-steel surface illuminated 
from the side. The small bright spots are points of 
light reflected from the metal crystals in the surface 
of the stainless steel. A clean strip, a freshly soiled 
strip, and a soiled strip given one or more short treat- 
ments on the order of 10-30 see all appear like this 
under the microscope. Evidently, the layer of tri- 
stearin is not thick enough to affect the reflection of 
light from the surface crystals. Cleaning treatments 
of 15 min or longer cause the tristearin to roll up into 
lumps of various sizes. Fig. 4-B,C,D, photomicro- 
graphs taken on the same strip as Fig. 4 after a 30- 
min treatment in .03M sodium hydroxide at 65°C 
and a Reynolds number of 96,000, clearly show the 
various-sized lumps of tristearin. The dark halo on 
one side of the larger lumps is the shadow cast by the 
lump of tristearin. 

This rolling-ap effect has been observed to occur in 
.03M sodium hydroxide, in water, and in .03M nitric 
acid at temperatures ranging from 35 to 65°C and 
flow rates ranging from zero up to Reynolds number 
750,000. It appears that, once the continuous tri- 
stearin film is broken and the steel surface is exposed, 
the tristearin rolls up into lumps even though it is in 
the solid state. This rolling up appears to be similar 
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Fig. 4. Photomicrographs of stainless steel soiled with tristearin. (A) Before cleaning; (B), (C), (D) 3 typical areas after 
cleaning 20 min in .03M NaOH at 65°C. 
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Color makes pops tops in sales .. . 

PaRAKEET Color that is—original tints, 
blends, tone>, shades custom-created with 
PARAKEET I DC Colors by STERWIN. Interested? 


Write, wire, phone. . Shum Chemiivall. 
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Where will you use 
this nutritious lubricant? 


Here is one member of a unique class of products, Myvacet® Distilled 
Acetylated Monoglycerides. It can now be used in food equipment.* 

It will be used because it offers much more than excellent lubricating 
properties. It is wholesome and nutritious. It is free from taste or 
odor, and stays that way because it forms no rancid odors or gums. It 
far outperforms traditional edible oils in resistance to oxidation. 

As a lubricant, it works well even under pressure. Compared with 
ordinary edible oils it has greater polarity. This allows it to orient 
on various surfaces to form more tenacious films which last and last. 

For samples and more information on the various types and viscosi- 
ties of Mywvacet Distilled Acetylated Monoglycerides available, write 
Distillation Products Industries, Rochester 3, N. Y. Sales offices: New 
York and Chicago « W. M. Gillies, Inc., West Coast ¢ Charles Albert 
Smith Limited, Montreal and Toronto. 


*U.S. Food & Drug Regulations, Sec. 121.1018 


Suggested applications for 
Myvacet Distilled 
Acetylated Monoglycerides 
Confectionery—Slab dressing; release 
agent for molds, tubs, and bowls; lubri- 

cant for machinery and cutting knives. 
Baking—Divider oil, trough and pan 
grease, lubricant for slicing equipment. 
Meat Packing—Packer's oil, cutting- 
knife and slicer lubricant, general-pur- 
pose lubricant for meat-processing 
equipment. 

Dairy—tubricant for valves, filler pis- 
tons, capping machinery, and other 
equipment. 

Canning, Packing, and other Food 
Processing—Lubricant for any op- 
eration where contamination of food- 
stuff is a possibility. 


Also... Myverol Distilled Monoglycerides ... 
vitamin A for foods and pharmaceuticals 


producers of Myvacet* 
Distilled Acetylated Monoglycerides 


10 


Distillation Products Industries so division ¢ Eastman Kodak Company 
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to that photographed by Harker (1959), who used 
liquid soils on individual fibers. 

A possible explanation of the anomalous cleaning 
produced by prolonged treatments is that while the 
receding detergent-air interface at the end of a short 
cleaning treatment removes soil from a continuous 
film by the Dupré effect, a longer treatment causes 
the rolling up of the soil into diserete lumps, which 
resist the Dupré effect, and the receding detergent- 
air interface removes very little soil, if any. 

Though tristearin in the rolled-up state is very 
resistant to removal by a flow system, it is easily re- 
moved by wiping the surface gently with tissue paper. 
Wiping a continuous tristearin film with tissue paper, 
in contrast, removes practically no tristearin. The 
relatively rapid removal of a continuous film in this 
experiment is in contrast to the work of Anderson 
et al. (1960), who found that continuous films of tri- 
stearin on frosted glass were removed more slowly by 
sodium tripolyphosphate than were ‘‘spotty’’ films. 


Pressure Container. 
|. Cheese Spread. 


(Manuscript received May 10, 1961) 


SUMMARY 

A newly developed free-piston (FP) container promises 
to eliminate some of the difficulties associated with packag- 
ing viscous products (both food and nonfood) in conven- 
tional pressure containers. The major advantages are: 
dispensing in any position without losing propellant, and 
expelling up to 97% of the product. 

However, the packaging of many foods requires con- 
sideration of a sterilization process for preservation of the 
product. Severity of the required sterilization process will 
dictate the applicability of FP packaging to any particular 
food. Experiments on sterilization procedures for packag- 
ing a cheese spread indicate satisfactory preservation with 
a post-sterilization process of the filled and pressurized 


container. 


INTRODUCTION AND REVIEW 


foods present 
several problems not encountered with conventionally 
packaged food products. Some are diseussed in the 
literature (Anon. 1961b; Graham, 1961). 

These problems can generally be divided into two 
classes: those connected with the technical aspects of 
container and packaging techniques, and those associ- 
ated with marketing and consumer acceptance. Two 


SOME PHYSICOCHEMICAL RELATIONSHIPS IN CLEANING HARD SURFACES 


Packaging of Food Products in the New Free-Piston 


REFERENCES 

Anderson, R. M., J. J. Satanek, and J. C. Harris. 1959. Re- 
moval of fatty soil from glass-solvent system mechanism. 
J. Am, Oil Chemists’ Soc. 36, 286. 

Anderson, R. M., J. J. Satanek, and J. C. Harris. 1960. Re- 
moval of fatty soil from glass. Electrolyte detergent- 
builder effect. J. Am. Oil Chemists’ Soc. 37, 119. 

Emmett, P. H., and S. Brunauer. 1937. The use of low tem- 
perature van der Waals adsorption isotherms in determin- 
ing the surface area of iron synthetic ammonia catalysts. 
J. Am, Chemists’ Soc. 59, 1553. 

Harker, R. P. 1959. Some observations on the mechanism of 
detergency. J. Textile Inst. 50, 189. 

Harris, J. C. 1961. Forces in detergency. Soap Chem. Special- 
ties 37, 68 (May). 

Jennings, W. G. 1959. Circulation cleaning. III. The kineties 
of a simple detergent solution. J. Dairy Sci. 42, 1763. 
Kling, W., and H. Lange. 1960. Theory of the washing process. 

J. Am. Oil Chemists’ Soc. 37, 30. 

O’Conner, T. L., and H. H. Uhlig. 1957. Absolute areas of 
some metallic surfaces. J. Phys. Chem. 61, 402. 

Patrick, R. L., and G. O. Payne, Jr. 1961. The rate of desorp- 
tion of stearic acid from planar surfaces—a new technique. 


J. Colloid Sci. 16, 93. 


Paul W. Hardy, 
H. T. Hoffman, Jr., and 
E. Wheaton 


Research and Development Department, 
American Can Company, Barrington, 
Illinois 


of the most common difficulties associated with con- 
ventional aerosol food containers are accidental dis- 
charge of the compressed gas propellant and the rela- 
tively high percentage of material that remains in the 
container, particularly if the product is viscous. 
These difficulties are illustrated in Figs. 1 and 2, 
which show common conventional aerosol containers. 
The dip-tube can must be upright when used. If the 


VALVE AND ACTUATOR 


B c 
Fig. 1. The conventional dip-tube pressure container will lose 
propellant if the valve is actuated under the conditions shown 
in B and C, 
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valve is actuated while this container is inverted or 
turned on the side, so that the open end of the dip 
tube is not covered by product, the propellant is lost 
(B, Fig. 1). Viscous products tend to cling to the side 
walls of the can, resulting in relatively high reten- 
tions, particularly when the dispensing rate is rapid 
(C, Fig. 1). 

The non-dip-tube aerosol container, commonly used 
for such materials as whipped toppings, must dis- 
pense while inverted (A, Fig. 2) or the propellant will 
be lost (B, Fig. 2). Since the container is normally 
stored upright, sufficient time must be allowed after 
the container is inverted for viscous products to flow 
down and cover the valve; otherwise propellant may 
be lost (C, Fig. 2). 


PROPELLANT 


r PRODUCT 


B 


Fig. 2. The conventional non-dip-tube aerosol container will 
lose propellant if the valve is actuated as shown in B and C, 


THE FREE-PISTON CONTAINER 


The free-piston (FP) container was constructed as previ- 
ously described (Anon, 196la). This container (Fig. 3) was 
designed primarily for materials too viscous to be dispensed 
from a conventional aerosol container. The produet is in the 
upper portion of the container, and the propellant is in the 
lower part, under the piston. When the valve is actuated, the 
propellant forees the piston toward the top of the container as 
the product is dispensed. Product retention averages about 5%. 
The container may be dispensed in any position without danger 
of losing propellant. Because product and propellant are not 
mixed in the ean, the product is dispensed in a solid stream, 
without foaming. The maximum viscosity is limited mainly by 
the speed with which the product can be foreed through the 
valve openings to obtain a satisfactory rate of delivery. Very 
thin products cannot be dispensed, since they would tend to 
bypass the piston and run down into the propellant space. 

Manufacture of the impact-extruded aluminum shell was 
deseribed by Jackson (1960). The aluminum slug is placed in 
the die, and, by inverse extrusion, a shell is produced that is 
open at both ends. Both ends are trimmed to the proper dimen- 
sions, and the bottom is flanged. The inside of the shell is 
enameled, if desired, and then the outside decoration is applied. 
At this point, the piston is inserted into the ean, and the bot- 
tom end is double-seamed in place. The bottom end contains 
in its center a specially designed orifice that permits pres- 
surizing of the container. The orifice is then closed by an elas- 
tie plug to seal the can after it has been pressurized. 

The pistons are injection molded from a plastie material 
having the desired characteristics, polyethylene being used 
most commonly. The piston is designed to conform to the top 
end profile of the container in order to dispense a high per- 
centage of the product. The piston is not a tight fit in the ean. 
The unique feature of this container is that the product itself 
forms a seal between the piston and the can wall. This pre- 
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Fig. 3. The free-piston pressure container for dispensing 
viscous products. 
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vents the compressed propellant from leaking past the piston, 
and also allows the piston to travel upward lubricated by a film 
of the product. 

Except in the pressurizing and plugging operations, the free- 
piston container is handled in a manner similar to that of the 
conventional aerosol can. Figs. 4 and 5 show the sequence of 
operations. The container is filled directly through the 1-in. 
opening, using any filler that handles the product eonveniently. 
Only enough headspace should remain to allow insertion of the 
valve without displacing some of the product out of the con- 
tainer. After filling, the valve is crimped in the 1-in. opening 
in the usual manner. 

The container then passes to a special pressurizing device, 
which first evacuates the propellant space beneath the piston 
if elimination of oxygen is desirable. The space under the 
piston is then pressurized with an insoluble inert gas, such as 
nitrogen. Common pressures are 90-100 psig. The vacuumizing 
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Fig. 4. Filling the piston container. 
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Fig. 5. Pressurizing the piston container. 


PRODUCT 


and pressurizing are done through the orifice in the eenter of 
the bottom end, previously mentioned. When the pressurizing 
cycle is complete, and before pressure is released, the special 
elastic plug is inserted in the gassing hole, thus sealing the 
container. Fig. 6 shows the prototype single-station pres- 
surizing and plug-inserting device. Multi-stage nfachines may 
be used for higher production speeds. 

Any product being packed in this type of container for the 
first time must be subjected to certain tests to determine 
whether both produet and container will perform satisfactorily. 


Fig. 6. Hand-operated single-station pressurizing and plug- 
inserting machine. 


Several aspects of a test program to determine the suitability 
of any given product for packaging in the piston container 
deserve mention. 

First, it is necessary to determine if the physical and rheo- 
logical properties of the product will be satisfactory. Generally 
speaking, watery liquids are not suitable for this container. 
Such products may tend to bypass the piston into the propellant 
space. Also unsuitable are products so viscous that they do not 
-eadily pass through the valve openings; dispensing rate will be 
excessively slow. Finally, the product must be physically stable 
over the expected storage life. 

Test packs of the product are then prepared. These packed 
samples are subjected to various storage conditions. Periodic 
examinations are conducted to observe dispensing performance 
and to study the condition of various container components. 


MICROBIOLOGICAL STUDIES 


The microbiology of pressurized food products is of par- 
ticular importance, since many of these products will be pack- 
iged by custom fillers unaccustomed to the spoilage problems 
issociated with the food industry. Several articles dealing with 
the microbiology of pressurized foods have been published in 
recent years (Giggard and Gottschall, 1958, Hays et al., 1959; 
Hays and Riester, 1958; Wheaton and Hardy, 1959). 

Foods may be divided into three categories with respect to 
any heat processing that may be required for preservation: 1) 
foods requiring no heat whatever; 2) foods for which hot 
filling (less than 212°F) of product is sufficient to kill yeast 
and non-sporeforming bacteria; 3) low-acid low-soluble-solids 
foods requiring processing at temperatures higher than 212°F 
for extended periods. 

At present, because of the inability of plastic components 
to withstand elevated temperatures, only foods that require no 
heat processing or that can be preserved by hot filling (cate- 
gories 1 and 2) ean be considered for packaging in the FP 
container. The piston prevents hot product from contacting 
all container surfaces in the propellant space. These surfaces 
will probably not reach sterilization temperature during hot 
filling. Therefore, a sterilization treatment may be required in 
addition to hot filling at a temperature not severe enough to 
harm plastic components. The heat sensitivity of the product 
may also be a limiting factor in the choice of heat-processing 
treatments. 

Experimental work has been done on development of a 
sterilization procedure for use in packaging a cheese spread 
in FP eontainers. Details and results from two experimental 
test packs are reported here. No attempt was made to develop 
generalized procedures, and each product will require testing 
to determine suitable packing conditions. 


EXPERIMENTAL PROCEDURE 


The following conditions and operations were the same in 
both test packs: 


Preparation of inoculated containers. A standard inoculum, 
a mixture of Aspergillus niger and sterile bentonite, was pre- 
pared. The bentonite served as a diluent and earrier. The 
coneentration of spores in the mixture was of the order of 
17/mg. Approx 3 mg of this material was added to an empty 
container to inoculate it, the mixture being placed on the 
product side of the piston and the can shaken to distribute 
the inoculum in various areas of the can. Mold counts were 
made on empty control containers, which included inoculated 
and uninoculated containers with and without the various 
sterilization treatments. 

Product filling. A hot filling procedure was used in all cases. 
The product was heated to 195°F in a steam-jacketed kettle and 
poured into containers from the kettle. An effort was made 
to maintain kettle temperature in the vicinity of 185° 195°F, 
although temperature fluctuations are difficult to control in 
small experimental packs. 

Crimping and gassing. Immediately after each container was 
filled, an invert-style valve was crimped into the l-in. cup 
opening. While still hot, the propellant space of the container 
was vacuumized and pressurized. The amount of vacuum was 
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approximately 15 in. Hg. Equilibrium pressure of nitrogen ws 
in the range 82-90 psig at room temperature. 

Examination. At the end of the storage period (approx 3 
weeks at 80-85°F) containers were dispensed and cut open, 
and the area around the piston skirt was examined for evidence 
of mold growth. 

Pack I. In pack I, two sterilization process variables were 
compared for effectiveness in the prevention of mold growth. 
The sterilization treatment in one variable consisted only of a 
hot fill, The other variable combined hot filling of product 
with a pre-sterilization treatment of the empty containers. The 
empty containers were passed through a steam tunnel at 195- 
200°F. Sterilization time was 45 see. After being pressurized, 
all containers were held 3 min before being cooled in water. 

Pack II. Pack II was made to compare the effectiveness of 
pre- and post-sterilization processes on inoculated and uninocu- 
lated containers. Following is a deseription of these processes. 

Pre-sterilization process: Containers were held 2 min in a 
steam sterilizer at 212°F. After being filled and gassed, the 
containers were held 3 min and then cooled. Post-sterilization 
process: filled and pressurized containers were passed through 
a steam tunnel at about 195-200°F. Sterilization time was 2 
min, Containers were cooled in water immediately after 
sterilization. 


RESULTS AND DISCUSSION 


Table 1 shows the variables included in the test 
packs, and summarizes the results. Hot-product filling 
as practiced did not give sufficient heat treatment 
for the prevention of mold growth. Heat penetration 


Table 1. Cheese-spread packs in FP containers. 


Incidence of 
positive mold 


growth 
empty Storage No. Total 
Pack Variables controls * history spoiled packed 
1 Uninoculated—hot 
fill only » 38, 30 3 wk 85°F 7 10 
Inoculated—hot 
fill only » 26, 33 3 wk 85°F 10 10 
Uninoculated—pre 
sterilized ¢ 5, 8 3 wk 85°F 1 19 
Inoculated— pre- 
sterilized © 20, 33 3owk 85°F 13 20 
II Inoculated—no 
process ¢ 20, 34, 88 
Uninoculated—pre 
sterilized 0, O 3+ wk 80°F 0 11 
Inoculated— pre- 
sterilized ° 0, Oo, O 3+ wk 80°F 1 21 
Uninoculated— post 
sterilized * wee 3+ wk 80°F 0 11 
Inoculated——post- 
sterilized 3+ wk 80°F 0 22 


* Counts shown are for individual containers. 

Temperature, 185—195°F. 

© 45 sec in steam tunnel at 195—-200°F. 

“Empty controls only 

min in steam sterilizer at 212°F. 

* Pressurized containers, 2 min in steam tunnel at 195-200°F. 
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along the container wall and piston skirt in the pro- 
pellant space was probably insufficient to destroy 
mold spores of types common around foods. There- 
fore, auxiliary sterilization is required. 

Pre-sterilization of empty containers may be pref- 
erable to post-sterilization because it would be a more 
flexible procedure. However, post-sterilization would 
have the advantage that recontamination after sterili- 
zation would not be a problem. In a pre-sterilization 
procedure, precautionary measures would have to be 
exercised to prevent recontamination. In either pro- 
cedure, the sterilization conditions must not be severe 
enough to damage container components. 

A 45-see pre-sterilization time at 195-200°F in a 
steam tunnel proved insufficient for the destruction of 
mold spores under the conditions of this experiment. 
A 2-min pre-sterilization in a steam sterilizer at 212°F 
also was not completely satisfactory. A post-steriliza- 
tion process of two minutes in a steam tunnel at 195— 
200°F was followed by no mold growth in inoculated 
or uninoculated containers. 

Thus, post-sterilization under these conditions ap- 
pears to be a satisfactory process for the destruction 
of mold spores in this cheese spread. In general, the 
process would be applicable to foods that can be pre- 
served by a hot fill in regular food-canning practice. 
However, each product will require individual con- 
sideration and study. Work is continuing to establish 
some of the general principles involved in preserving 
food products in the FP container. 
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ample: One eard will program cleaning for hot-prod- 
uct lines, another card will program cleaning of 
cooking vessels, ete. To clean a cold-product line, 
the card punched with a program for this cleaning 
operation is inserted into the selector. Automatically 
all of cleaning and recording operations are pro- 
grammed. This type of programming simplifies ini- 
tial program set-up and eliminates the possibility of 
error. 
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FIG. 2 


A typical cleaning program for a closed-circuit cold-product 
line, with an automatie program selector, is as follows (Fig. 
1): 


Pre-rinse: 
(a) Rinse tank is automatically filled. 
(b) Temperature control is initially set at approx 100°F. 
(e) Rinse through lines and discharge to drain until clear. 
(d) Return to rinse tank when elear; cireulate 5 min. 


Wash: 


(a) Solution tank is automatically filled. 
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GAULIN TRIPLEX PUMPS 


Save “Packing” Failure at High Pressures 


Less wear. Even at pressures of 3000 PSI, 2 or 3 Gaulin packing rings 
last many times longer than 7 or 9 rings on other pump designs. Because a 
Gaulin packing acts as a seal not a bearing. 

Quick change. It takes less than 15 minutes to change a Gaulin packing, 
where other makes require up to half a day. 

Set and forget. Gaulin’s exclusive automatic packing adjustment elimi- 
nates human error. Assures uniform packing tension. 

Circulation cleaning. There are far fewer restrictions to circulation 
cleaning in Gaulin’s sanitary stainless steel construction. No crevices to 
trap contaminating bacteria. 

120 different cylinder designs avail- 
able to meet every product problem. 

Capacities from 50 to 7500 GPH... MANTON- 
pressures from 500 to 12,000 PSI. See wae 
your Chemical Engineering Catalog for the Ga u 4 iH re 
name of your local Gaulin representative. MANUFACTURING CO... INC. 

82 Garden Street, Everett 49, Mass. 
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(b) Alkali wash powder is added to solution tank by 
operator. 

(ec) Initial time period is set at approx 40 min. 

(d) Temperature control is initially set at approx 140°F. 

(e) Circulate at adjusted temperature and time period, dis- 
charging back to solution tank. 

(f) Cyele ends with all solutions returned to solution tank. 


Rinse: 
(a) Rinse tank is full from last pre-rinse return. 
(b) Rinse 5 min at same temperature as pre-rinse, and dis 
charge to drain. 
(e) Cireulate tap water rinse for 10 min, and return to 
rinse tank. 


Sanitize: 


(a) Insert ecard for sanitizing program. 

(b) Place sanitizer solution or powder ir‘o rinse tank and 
circulate at room temperature. 7 ule eyele is speci- 
fied by the sanitizer manufacto this cycle can be 
programmed on the eard. 

(ec) Discharge to drain. 


A eleaning program for a hot-product line, with an auto- 


matie program selector, is as follows: 


Pre-rinse: 


(a) Rinse tank is automatically filled. 
(b) Temperature control is initially set at approx 100°F. 
(ce) Rinse through lines and discharge to drain until clear. 
(d) Return to rinse tank when clear; circulate 5 min. 


Fig. 3. Fiseo automatie CIP unit. (Phote by Herrlin Studio, 
Barrington, 


Alkali-wash: 
(a) Solution tank is automatically filled. 
(b) Alkali wash powder is added to solution tank by 
operator. 


VW ITCHELL’S (ec) Initial time period is set at approx 30 min. 


(d) Temperature control is initially set at approx 165°F. 


Po WAY, DERHED (e) Cireulate at adjusted temperature and time period, 


discharging back to solution tank. 


(f) Cyele ends with all solution returned into solution tank. 
Rinse: 


(a) Rinse tank is full from last pre-rinse return. 


(b) Rinse 2 min (max.) at 165°F, and discharge to drain. 
Acid wash: 


(a) Solution tank is automatically filled. 

(b) Aeid cleaner is added to solution tank by operator. 

(ec) Initial time period is set at approx 20 min. 

(d) Temperature control is initially set at approx 165°F. 

(e) Cireulate at adjusted temperature and time period, 

discharging back to solution tank. 

The CIP unit must be flexible in design so it can be 
easily changed on the premises. This is important 
because a circuit may be revised or a new circuit 
added to the cleaning system, which may necessitate 
the changing of chemical concentrations, time cycle, 
pressure, and temperature. It should also be designed 
to handle multiple cleaning functions simultaneously. 

The application of cleaning-in-place is not new. 
It has been widely accepted because of its vast im- 
provement in cleaning methods and sanitation, and 
also because of the savings it can effect in plant op- 
erating costs. 

A good programmed CIP system will help assure 


TWITCHELL co. A 200 syst 
uniformity of product quality, increased shelf life, 


CRESTMONT & HADDON AVES. - CAMDEN 4, 


Twitchell’s Caramel Color imparts a rich color 
to food products . . . ranging from a light 
tan to dark brown. Leading food processors 
use this natural color. It is made entirely from 
dextrose, under controlled conditions. 


TYPICAL USES 
* Powdered Desserts * Dehydrated Soups 
* Dry Cake Mixes * Bouillon Powders 
+ Powdered Coffee and other beverages 
* Powdered Gravy Seasonings 
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for Water and Foods 


Bacterial standards for water and foods are thought 
of as reliable criteria of safety, not only by the lay 
public but, all too often, by regulatory authorities. 
Consideration of their development, however, leads 
to the inevitable conclusion that, in actuality, they 
are really standards of practical attainability. 

My revered teacher, Dr. Wm. T. Sedgwick, who 
was a pioneer in Public Health in the United States, 
abhorred hard and fast sanitary standards; about 
them he made the following cogent remarks: ‘‘Stand- 
ards are often the guess of one worker, easily seized 
upon, quoted and requoted, until they assume the 
semblance of authority.’’ Not infrequently he has 
referred to sanitary standards as ‘‘devices to save 
lazy minds the trouble of thinking.’’ 

It might perhaps be considered natural for regu- 
latory authorities to wish to have readily available 
criteria on which to base an opinion as to the sanitary 
quality of a water or food. Nevertheless, if this leads 
to neglect of judicious consideration of the possible 
factors associated with the bacteriological findings, 
i.e., if the standard becomes a substitute for appraisal 
of all necessary and available information, then the 
standard may actually lead to confusion and con- 
demnation of wholesome food and drink. For ex- 
ample, deep-well supplies have not infrequently been 
condemned on the basis of high bacterial counts ob- 
tained in a distant laboratory, whereas the water actu- 
ally had a count of less than 10, and frequently only 
1 or 2, bacteria per ml when examined at the source. 
The fact that bacteria may multiply in a sample en 
route was disregarded in the process of applying a 
set standard arbitrarily. It would seem that it should 
be incumbent upon regulatory authorities to be famil- 
iar with the basis, objectives, and limits of bacterial 
standards if they are to be properly applied, for such 
standards are not, like the laws of the Medes and 
Persians, immutable. These are the theses to be de- 
fended in the following discussion of bacterial stand- 
ards for water, bathing beaches, and foods. 


Search for bacterial indices of water pollution and safety 


Development of the water-carriage system of waste 
disposal accentuated the problem of the pollution of 
streams used as sources of water supplies. Consider- 
ing that contamination of streams with sewage in- 
creases the concentration of bacterial nutrients and 
consequently accelerates their rate of growth, it was 
naturally thought that the ‘‘bacterial count’’—first 
on gelatin at 20°C and later on agar media at 37°C 

—would serve as a suitable and reliable index of 


* Retired Director of Laboratories, State Health Department 
of Hawaii, Research Associate in Microbiology, Univ. of 
Hawaii. 


Facts and Fancies of Bacterial Indices in Standards 


Max Levine * 


stream pollution. It was soon recognized, however, 
that soil washings finding their way into streams were 
frequently responsible for markedly increased bac- 
terial counts, and a more specific index was therefore 
sought. 

Since the source of enteric pathogens associated 
with water-borne diseases is the intestinal tract of 
man and animals, it was naturally thought that the 
incidence of an organism characteristically associated 
with the intestine—such as Escherichia coli, later ex- 
panded to inelude the entire coliform group (in the 
U.S. but not in Europe)—would be a better measure 
of the degree of sewage pollution, and therefore, a 
more specific index of possible danger. This concept, 
though readily applicable to some water supplies, is 
not necessarily equally applicable to all types of foods. 


Bacterial standards for drinking waters 

A review of some of the drinking-water standards 
that have been suggested, and employed, might be 
pertinent and instructive. In the early days of bac- 
teriology, when gelatin was employed as the solidify- 
ing agent, Miquel (1891) suggested the following 
classification of waters, as to sanitary quality, on the 
basis of the bacterial count on nutrient gelatin after 
3 days at 20°C: less than 10 per ml, excessively pure; 
10-100, very pure; 100—-1,000, pure; 1,000—10,000, 
mediocre ; 10,000—100,000, impure; and over 100,000, 
very impure. About the same time Sternberg (1892) 
suggested that waters with bacterial counts of less 
than 100 per ml were presumably from uncontami- 
nated deep-well supplies, that a count of 500 per ml 
might be suspected of evidence of possible contami- 
nation, and that counts over 1,000 per ml presumably 
indicated contamination. Prescott et al. (1945) called 
attention to the caution that is needed in the use 
of such bacterial count standards, pointing out that 
‘‘the source of samples is of vital importance in the 
interpretation of analyses; a bacterial count which 
would excite suspicion in a spring might be quite 
normal for a lake; only figures in excess of those 
common to unpolluted waters of the same type give 
an indication of danger.’’ The foregoing is equally 
applicable to the 37°C count, and it might again be 
noted that the possibility of bacterial multiplication 
further complicates interpretation of bacterial counts. 

The introduction of agar-agar as a replacement for 
gelatin in soliditiable media made possible the use 
of the 37°C count. It was soon recognized that this 
might be a better index of hazardous contamination 
than is the 20°C count, and, particularly, that de- 
termination of the incidence of bacteria specifically 
associated with the intestinal tract would be especially 
significant as an index of fecal pollution. 
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Water standard before introduction of chlorination 


In the first edition of ‘‘Standard Methods of Water 
Analysis’’ (1905), the procedure for detection of 
organisms of sanitary significance was directed toward 
determination of the incidence of EF. coli (B. coli 
communis, as it was then called), not the coliform 
group. Thus, only those non-spore-forming lactose 
fermenters that produced indol, were motile, reduced 
nitrates, and did not liquefy gelatin, were considered 
significant. It required many days to test these eri- 
teria definitely, and, henee, the sanitary quality of 
a water supply. When I first became acquainted with 
the intricacies of bacterial examinations, a water was 
considered satisfactory, and presumably safe, if: 

1) for surface waters—E. coli (note, not the entire 
coliform group) was absent from three out of five 
1.0-ml portions. (This was, roughly speaking, an 
index of 40 E. coli per 100 ml. 

2) for filtered waters (chlorination was not em- 
ployed until 1910)—E£. coli in 8-10% of 1.0-ml por- 
tions was considered satisfactory, i.e., roughly an E. 
coli index of 8-10 per 100 ml. 

Furthermore, it should be borne in mind that the 
preliminary enrichment medium employed until 
about 1913—lactose bile—was conducive not only to 
a loss of a goodly proportion of the coliform group 
(as the term is now employed) but also some typical 


coli. 


Water standards after introduction of chlorination 


In view of the experience that typhoid and cholera 
epidemies were associated with streams and shallow 
wells, but very rarely with deep-well supplies, and 
that the development of water chlorination made pos- 
sible a high degree of bacterial removal, the tendency 
gradually developed to establish standards that would 
compel purification of drinking waters to a point 
where they would simulate deep-well supplies in re- 
spect to bacterial counts and, especially, the incidence 
of coliform organisms. In this connection it may be 
mentioned that deep-well waters rarely show 37°C 
counts of over 100 (and very frequently less than 10) 
per ml, and members of the coliform group are only 
occasionally detected in 100-ml portions. Hence came 
the basis for the 1914 USPHS Standard for Drinking 
Waters on Interstate Common Carriers: 

1) Bacterial count less than 100 per ml on nutrient 
agar at 37°C after 24 hours of incubation 

2) Members of the coliform group may be present 
in not more than 20% of 10.0-ml portions (roughly 
a coliform index of 2 per 100.0 ml) though provisions 
were made for occasional samples with higher coli- 
form indices. 

Thus, we find that although improvements in 
methods of detection of the coliform group were intro- 
duced that might ordinarily have been expected to 
result in some relaxation of the standard, i.e., allow- 
ance for a somewhat greater incidence of E. coli com- 
munis, the standard test organism until 1914, the 
reverse actually occurred, with a much more stringent 
standard stipulated for water supplies in the U.S. 
This was accomplished by specifying lactose broth as 
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the preliminary enrichment medium and, especially, 
by modifying the concept of what constitutes an 
organism of sanitary significance, broadening it to 
include all lactose fermenters that grew aerobically 
and did not produce spores. Furthermore, the test 
volume was raised from 1.0 ml to 10.0 ml and not 
more than 20% of these were permitted to be positive 
for any member of the coliform group. In 1925, in 
consequence of the general acceptance of pre- and 
post-chlorination, the tolerance for positive 10.0-ml 
portions was reduced to 10% and che bacterial count 
was eliminated. 

That such a rigid standard could be met is a com- 
pliment to the engineering practices developed for 
treatment and purification of water supplies. It 
should be borne in mind, however, that the coliform 
index became something other than primarily an in- 
dex of safety, for, as applied to water supplies, it is 
simultaneously rather an index of attainability. In- 
adequate recognition of the dual nature of the basis 
upon which, in my opinion, the present drinking- 
water standard was evolved, has led to confusion and 
legal complications and may readily result in chaotic 
conditions as attempts are made to apply this standard 
directly to beverages and foods. 


Problems in applying bacterial water standards 


It was pointed out that in 1914 the PHS standard 
of what was considered to be a significant organism 
was changed from ‘‘ EZ. coli’’ to the ‘‘coliform’’ group. 
This presupposes that all members of the coliform 
group are of the same sanitary significance—a view 
that is at variance with practices in other countries. 
In England, only the indol-positive strains of the 
coliform group that are capable of growing at 44°C 
are considered of sanitary significance. In Germany, 
by the use of the Eijkman test (at 46°C) practically 
all coliforms other than typical fecal FE. coli are elim- 
inated; and our experience indicates that many E£. 
coli strains are also inhibited. It is evident that the 
English and German practice is restricted to detection 
of only typical fecal E. coli, that they deliberately 
disregard other coliform bacteria; and there is no 
evidence that I am aware of that they have suffered 
from this practice. 

The failure to differentiate coliform bacteria may 
readily lead to unwarranted suspicion, or even con- 
demnation, of fruit juices, various foods, and even 
some waters, as well as serious conflicts of opinions 
and confusing legal decisions. Thus, at a meeting of 
the American Water Works Association about a dec- 
ade ago (1949), Mr. T. A. Filipi, Director of the 
Division of Sanitation, Nebraska State Department 
of Health, expressed the view that a good bacterio- 
logical test was not a dependable criterion of safety, 
and another speaker, Mr. A. N. Black, Director of 
the Bureau of Sanitation, Alabama State Health De- 
partment, pointed out that coliform bacteria far in 
excess of the present USPHS standards were not a 
dependable eriterion of lack of safety. He reported 
that there had been no water-borne typhoid fever in 
Alabama since 1923 in spite of high coliform indices 
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Kaola Gold 


STICK-PROOF FRYING 


How Durkee Took the Sticking, Spattering and High Cost Out of Frying 


THE PROBLEM: Sticky. Since food was first fried, 
chefs have had to contend with fats and oils which 
caused foods to adhere to hot frying surfaces, that 
sputtered and spattered, and that cost a pretty penny 
to use. Durkee’s Technical Staff determined to make 
an inexpensive frying medium which would minimize 
burning out under constant high grill temperatures, 
would not cause sticking or spattering, yet would have 
an appealing taste and appearance. 

THE SOLUTION: Slick. Through painstaking develop- 
ment work, Durkee Research produced a completely 
different vegetable shortening (it’s patented) which 
possesses the desired melting point, keeping quality 
and proper flavor. Equally important, the formula 


includes no milk solids, or salt, or water. Kaola Gold 
Vegetable Shortening, Durkee’s new golden-colored 
frying shortening, cannot cause sticking or spattering 
and never needs refrigeration. Best of all, it costs 
considerably less than the more expensive frying 
mediums some chefs formerly used. 

THE SIGNIFICANCE: Plain. Kaola Gold Vegetable 
Shortening, the first mass-produced specialized 
medium for pan and grill frying, is another example 
of Durkee know-how and research facilities helping 
make better products more economically. We'd 
welcome an opportunity to provide comparable 
assistance to you whenever your product or process 
warrants further attention. Just drop a line to 


DURKEE tecunical service 


Department FT « 900 Union Commerce Building ¢« Cleveland 14, Ohio 
Jamaica,N.Y. Louisville,Ky. Berkeley, Calif. Chicago, lil. 
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Mold-inhibiting SENTRY Sorbic 


Snow-white, free-flowing Sentry Sorbic is more 
than a dependable mold and yeast inhibitor . . . it’s 
the finest kind of sales insurance. 

In the few years since its development, Sorbic 
has become one of the food industry’s most widely 
used materials for extending keeping-life by control 
of spoilage. 

At the pH levels of most foods, Sorbic preserves 
quality and appearance better than any other com- 
mercial fungistat. In concentrations lower than 1/10 
of one per cent, it effectively lengthens the keeping- 
life of cheeses, baked goods, fruit juices, citrus prod- 
ucts, soft drinks and fountain syrups, wines, pickles, 
dried fruits, salads, and many other packaged and 
refrigerated items. 

Sorbic is easy to use. It does not affect flavor, 
aroma, or color of the products in which it is used, 
and at effective levels it is digested in the same way 
as butter fat. Sorbic is generally recognized as safe 


protects profits through positive control of spoilage 


for use in foods, so there is no Food Additive 
Amendment problem. Standards of Identity and U.S. 
Department of Agriculture restrictions on meat use 
are the only limiting factors. 

Why not put Sorbic in your products? Make sure 
they have the long keeping-life needed to carry them 
safely from packing plant to time of purchase and use. 

For test samples of Sentry Sorbic (or Potassium 
Sorbate—Carpsipe’s highly water-soluble fungistat) 
write to Union Carbide Chemicals Company, Division 
of Union Carbide Corporation, 31st Floor, 270 Park 
Avenue, New York 17, New York. 


UNION CARBIDE 
CHEMICALS COMPANY 


UNION 
CARBIDE 


Sentry and Union Carsipe are registered trade marks. 


in surface water supplies, but he added that true 
E. coli was not present. 

In a similar vein, Mr. H. L. Darby, Sanitary Engi- 
neer of the Department of Water and Power of Los 
Angeles, pointed out that during dry seasons, with 
no runoff, the reservoirs showed markedly increased 
coliform indices, which, however, were due to mem- 
bers of the genus Aerobacter. MeCleskey, of the Bae- 
teriology Department of the University of Louisiana, 
has reported that various coliform species, but not 
typical E. coli, grew in shucked oysters stored at 
4-6°C. Evidently some coliforms may grow in water 
under certain conditions. 

An especially interesting comment was made by 
Mr. A. D. Weston, Director of the Division of Sani- 
tary Engineering of Massachusetts. He noted that 
the coliform index rose, during warm weather, in 
the water distribution systems of some areas because 
of the growth of Aerobacter. He further pointed out 
that to chlorinate to the point where the tap water 
would meet the USPHS standard would be hazardous, 
beeause this would result in destruction of the pro- 
tective zoogloeal growths on the interior surfaces of 
the water mains and thus expose the population to 
the danger of lead poisoning. 

A 1941 decision of the Illinois Supreme Court in 
conjunction with an outbreak of typhoid fever at the 
Manteno State Hospital, in 1939, is illustrative of 
the confusion incident to the failure to differentiate 
coliform types. The court expressed the view that 
‘‘It appears from the record that coli-aerogenes or 
colon bacillus may be friendly or inimical and that 
the mere presence of the colon bacillus in water proves 
exactly nothing so far as typhoid is concerned .. . It 
is further apparent that the colon bacillus may be 
of fecal or nonfecal type and that so far as typhoid 
is concerned it is only the fecal type from man alone 
(not from animals) that can spread the disease.’ Is 
it not probable that, if differentiation of coliform 
types had been carried out and the presence of fecal 
E. coli proven, the court decision would have been 
radically different in some respects? 


The coliform index as applied to bathing beaches and 
swimming pools 

The coliform index concept for water has been car- 
ried over into the problem of swimming-pool and 
bathing-beach control, but there is a marked differ- 
ence of opinion as to what constitutes a presumably 
safe, bacteriologically acceptable, or permissible, bath- 
ing water. For swimming pools, the water of which 
is amenable to filtration and chlorination, the recom- 
mended index is the same as that for drinking waters ; 
but there are wide differences of opinion as to what 
constitutes a bacteriologically acceptable, or permis- 
sible, bathing beach. 

Thus, whereas the states of Alaska, Washington, 
and New Hampshire stipulate that the arithmetical 
mean of all samples at a bathing beach shall not 
exceed a coliform index of 240 per 100 ml, and that 
not more than 20% of the individual samples may 
exceed this value, New York City allows bathing in 
beaches with monthly geometric means in the range 
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of 1,000-2,400 per 100 ml. Oregon considers a single 
sample with a coliform index greater than 240 per 
100 ml an adequate cause for closing a beach, whereas 
in West Virginia a coliform index of 1,000 per 100 ml 
is considered class A for recreational purposes. 

At the 1952 meeting of the American Public Health 
Association, a paper presented by A. H. Stevenson, 
of the Robt. E. Taft Sanitary Engineering Center, 
was strikingly indicative of the shortcomings of the 
coliform count as an index of safety for bathing 
waters. Thus, the illness rate was 13.6 per 1,000 per- 
son days among people using a swimming pool chlori- 
nated to maintain residuals of 0.1 to 0.7 ppm, which 
served to keep the coliform index continually at less 
than 3 per 100 ml, but was only 5.3 per 1,000 person 
days among people using a tidal water beach with a 
median count of 610 and maximum of 460,000 per 
100 ml. The respective gastrointestinal disease rates 
were 2.1 and 0.8 for the pool and beach. Both gastro- 
intestinal and other illnesses were about 2.5 times as 
high for the swimming-pool patrons as for those 
using the beach. His conclusion was that, since the 
illness rate was greater among bathers using the bac- 
teriologically ideal swimming pool, the coliform index 
apparently did not serve as a reliable measure of the 
hazard of infection. The variations in what are con- 
sidered acceptable standards for bathing waters in 
different parts of the country would therefore seen 
to indicate that the standards adopted were in actual- 
ity predicated upon the principle of attainability 
rather than safety. 


Bacterial standards for shellfish 


Consciously or unconsciously, this principle of at- 
tainability has actually been employed by regulatory 
officials. Thus, in the ‘‘Manual of Recommended 
Practice for Control of Shellfish Industry as Applied 
to Soft Shell Clams,’’ issued by the USPHS in 1946, 
the permissible coliform index was raised from a MPN 
of less than 240 to 2,400 when the lower index was 
found economically inapplicable to soft-sheli clams. 

The Shellfish Sanitation Workshop held in Wash- 
ington in 1956 adopted the classification of shucked 
oysters into three categories, as employed by the 
Canadian authorities: 1) acceptable, 2) acceptable on 
condition, and 3) rejectable; but the upper limit of 
the coliform MPN considered ‘‘acceptable’’ was 
raised from the Canadian 2,400 to 16,000, and coli- 
form counts (MPN) over 16,000 but less than 160,000 
were put in the eategory of ‘‘acceptable under con- 
dition.’’ 

Another Sanitation Workshop was held in 1958, 
and the views expressed are interesting: that 1) the 
coliform MPN is not much more meaningful as a eri- 
terion of quality than the standard plate count, and 
2) ‘‘serious consideration should be given to the sub- 
stitution of EF. coli for coliforms as a bacterial index 
of market quality shucked oysters.’’ The following 
interim standard was proposed for ‘‘ Fresh and Frozen 
Oyster Meats at the Market Level’’: 

Satisfactory—E. coli density not more than 78 
MPN (E.C. confirmatory broth) or more than 100,000 
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No, But He Knows What He Likes! Maybe his tastes run more to pot roast than to pate de foie gras, but he and millions like him know 
instinctively when a flavor is ‘right’. |t takes a lot of experimenting to find the right flavor for a certain product. It takes a good working 
relationship between manufacturer and flavor supplier. It takes proper testing. And experience. In Felton’s case, you can count on over 
thirty-eight years of experience with flavors. The man from Felton has one aim: to find the flavor that best suits your product, the flavor 
that best sells your product and keeps them asking for “seconds”. Felton Chemical Company, Inc., 599 Johnson Ave., Brooklyn 37, N. Y. 


total bacteria per ml on agar at 35°C will be accept- 
able without condition. 

E. coli content of 78-230 MPN or total bacteria 
count of 100,000—-500,000 will be acceptable in oe- 
casional samples. (If found on two successive samples, 
information on processing, etc., is to be ascertained.) 

Unsatisfactory—E. coli content of more than 230 
MPN or total bacteria count more than 500,000. 

Thus, these recommendations again illustrate the 
fact that bacterial standards evolve as we learn more 
about the basic factors associated with the micro- 
biological characteristics of foods and food-processing 
procedures; that the safety factor becomes an inei- 
dental item; and that the trend, as far as indicators 
of pollution are concerned, is toward replacement of 
the ‘‘coliform’’ by a feeal ‘‘E. coli’’ index. 


Microbial standards for frozen foods and poultry products 


Development of spray-dried egg powders, and espe- 
cially the frozen-food industry during the last quarter 
century, has naturally raised a question as to how 
to evaluate their sanitary qualities. The tendency to 
carry over standards and associated bacteriological 
techniques that have been found useful for some 
specific purpose, such as control of drinking water or 
milk processing, may be natural, but is it justifiable 
or realistic with respect to foods to be cooked before 
consumption ? 

Food poisonings and infections are most commonly 
due to coagulase-positive staphylococci, enterococci, 
and, especially, salmonellae. Is the coliform or EF. colt 
index a reliable indicator of the presence of these 
pathogens? Table 1 shows some of the results re- 
ported by Huber et al. in a paper on microbiological 
quality of precooked frozen meals (meats, vegetables, 
potatoes, and pot pies). It is clearly evident that the 
absence of coliforms from 0.1 g of a food is by no 
means an indication that pathogenic staphylococci or 
enterococci are also absent from such food portions. 


Table 1. Presence of coliforms, enterococci, and staphylo- 
coeci in 0.1-g portions (precooked frozen foods 


Samples positive for 


Processing Samples _ 
plant examined Coliforms Enterococci Staphylococci 
Military Ne 234 10 96 50 
(%) (100) ( 4.3) (41.0) (21.3) 
Commercial No 157 65 131 65 
(83.4) (41.4) 


(%) (100) (41.4) 


Thus, among 234 specimens examined from plants 
processing for the military and subject to the latter’s 
inspection, coliform were present in 0.1-g portions 
in only 10 (4.3%), whereas enterococci were found 
in 96 (41.0%) and staphylococci in 50 (21.3%) of 
the specimens examined. Enterococci were found in 
86 and staphylococci in 40 of the samples in which 
coliforms were not detected. 

It will also be noted, however, that among 157 speci- 
mens from other commercial establishments, 65 
(41.4%) were positive for coliforms and an equal 
number for staphylococci, and that 131 (83.4%) of 
the samples yielded enterococci. The fact that there 
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were ten times as many specimens with coliforms in 
0.1-¢ portions among the specimens from plants not 
processing for the military, may be considered to 
indicate that the coliform index might be useful as 
a measure of the sanitary processing conditions of a 
plant and to that extent may serve as a goal for 
attainment—and the public is entitled to assurance 
that food processing is carried out in clean plants— 
but here again, the index becomes one of attainment 
rather than safety. 

A better relation might well be anticipated between 
the EF. coli index and the presence of salmonellae. 
Actual findings, however, do not substantiate this 
expectation, as may be seen in Table 2, which shows 
some of the results obtained by Sutton and McFarlane 
(1947) in a study of spray-dried whole eggs. 


Table 2. Ineidence of salmonellae in relation to E. coli in 
spray-dried whole eggs. 


E. coli Absent Present in Present in 


incidence inO.lg O.lor0%lg O001Lg* Tota! 

E. coli 
(No. specimens) 2,185 1,853 392 4,430 
No. pos 589 733 193 1,515 


Salmonella 


% pos. 


27.0 39.7 49.2 34.2 
“The unofficial War Department Food Administration tenta- 
tive standard for high moisture (4-6%) spray-dried whole egg 
powder at the time of the study was absence of E. coli from 
0.0001-g portions. 


It will be noted that salmonellae were found in 
34.2% of 4,430 samples examined, in 49.2% of 392 
samples with E. coli present in 0.001-g portions (these 
would be unacceptable on the basis of the unofficial 
W.D. standard); in 39.7% of 1,853 specimens con- 
taining E. coli in 0.1- or 0.01-g¢ portions (acceptable 
on the basis of the above unofficial standard) ; but 
salmonellae were also present, and this is particularly 
significant, in 27.0% of 2,185 of the dried egg prod- 
ucts in which E. coli was not detected. 

The limitations of the FE. coli index—and this would 
be even more true for the coliform index—as a eri- 
terion of either the presence or absence of enteric 
pathogens of the Salmonella group in food products 
are evident. As an index of sanitary processing or 
proper storage of food products, the Standard Plate 
Count would probably give as much information as 
any other microbiological index suggested to date. 

Now, speaking a little facetiously, it might even be 
conceivable to make a case for the view that the 
presence of certain strains, or types, of the coliform 
group of bacteria might possibly be considered as an 
indication of the presence of agents antagonistic 
against salmonellae and shigellae. Frederieq and 
Levine (1947), Halbert and Magnuson (1948), Levine 
and Tanimoto (1954), and many others have reported 
on colicine-producing strains (first reported by 
Gratia, 1925) that were antibiotic against salmonellae 
and shigellae as well as against various EZ. coli strains. 

Table 3 shows some characteristic findings of an- 
tagonism of various coliform strains against bacterial 
enteric pathogens. Thus, Z. coli strain H-10, isolated 
from feces, was antibiotic against all of the 27 Shigella 
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Table 3. Antibiotic properties of some coliform bacteria 
against bacterial enteric pathogens. 


Enteropatho 
Enteric pathogens Shigella genic EB. coli 
Number of types examined 
for susceptibility 
Colicine-producing strains 
Source Culture 


55 7 


oF 
| 


Number (and percent) of types 
susceptible to colicines of 


E. coli H-10 50 (90.9) 7 (100) 


Feces 
Sea beach E. coli 6-204 


4 (57.2) 


49 (89.2) 


Fresh Aerobacter aerogenes 
water H-1 32 7 (100) 


types, each of the 7 enteropathogenic E. coli types, 
and 50 (90.9%) of 55 Salmonella types examined. 
Similarly, E. coli strain 6-204, obtained from a saline 
bathing-beach water, and Aerobacter aerogenes, iso- 
lated from river water, were antibiotic against a very 
large proportion of the enteric pathogen types. 

As a matter of fact, the antibiotic properties of one 
of these strains—E. coli 6-204—may conceivably be 
utilized commercially for elimination of salmonellae 
from spray-dried egg white. Mickelson and Flippin 
(1960) reported that in nutrient broth with 0.25% 
dextrose, the count of Salmonella senftenberg rose 
to 140,000,000 per ml in 24 hours whereas when grow- 
ing together with FE. coli 6-204 the Salmonella count 
was only 3,400 per ml after 24 hours of incubation. 
On further incubation, the Salmonella count, when 
growing in pure culture, dropped to 14,200,000 after 
48 hours and to 15,000 per ml on 72 hours of ineu- 


bation, presumably because of the development of 


lethal acidity (pH 4.52). However, when grown to- 
gether with the EF. coli strain, the Salmonella count 
dropped to only 19 per ml in 48 hours and to zero 
in 72 hours. 

These investigators further demonstrated that a 
similar antibiotic effect was manifested when E. coli 
strain 6-204 was employed to ferment out glucose, 
which is normally present, from egg white inoculated 
with S. senftenberg. Thus, an inoculum of 23 S. 
senftenberg per ml of egg white rose to 1,400,000 in 
24 hours and to 280,000,000 in 72 hours; but, if 
E. coli 6-204 was inoculated simultaneously with 
Salmonella, the count of the latter was zero at 24 
hours and also at 72 hours. 

The question may well be asked therefore—if a few 
E. coli 6-204 are deteeted in an egg-white powder 
processed by fermentation with that strain, should 
it be considered an index of danger of the presence 
of salmonellae or might it not be argued that it may 
actually be an indication of probable absence of sal- 
monellae? So, here again, as was pointed out with 
reference to evolution of water standards, techno- 
logical developments become factors that must be 
taken into consideration in application and interpre- 
tation of bacterial findings. 


Application of bacterial standards to foods 


Because a bacterial standard has been found useful 
in control of the spread of disease through water or 
milk, it should not be taken for granted that such a 


standard would be equally applicable to other foods. 
To do so would needlessly drive from the market 
many products that have not been implicated in food 
poisonings or infections, e.g., frozen fruit juices and 
various frozen foods. In this connection it is inter- 
esting to note that Gunderson, of the Campbell Soup 
Co., in conjunction with a discussion of a survey of 
frozen foods on the market, said: ‘‘There have been 
forty billion pounds of frozen foods sold and presum- 
ably eaten since the beginning of the frozen-food era 
and there is not one well authenticated case of food 
poisoning due to commercially prepared and frozen 
convenience foods such as those represented in the 
market survey.’’ 

In the Rules and Regulations of the Massachusetts 
Frozen Food Law, which went into effect February 1, 
1961, it is stipulated that precooked or partially pre- 
cooked frozen foods shall not: 1) have a bacterial 
count in excess of 50,000 per gram ; 2) have a coliform 
plate count exceeding 10 per gram; and 3) contain 
any (italies mine) coagulase-positive staphylococci 
or organisms of the salmonella-shigella-typhoid type. 

The question naturally arises as to whether these 
criteria are all attainable. It was previously pointed 
out that neither the coliform nor the EF. coli index 
constitutes a reliable indicator of the probable pres- 
ence, or absence, of bacterial agents associated with 
food poisonings or infections—staphylocoeci, entero- 
cocci, and salmonellae. The stipulation of complete 
absence of the bacterial types listed would appear to 
be rather unrealistic, considering the ubiquity of 
these microorganisms; and the question arises as to 
how it can be determined that a food is entirely free 
of suspected pathogens and still have any of the food 
left for consumption. Stipulation of some specific 
quantity of food to be examined for the presence of 
pathogens, assuming that this might be a desirable 
requirement though there is little to justify its prac- 
ticability at the present time, would appear to be 
the least that should be indicated. 

The public is entitled, of course, to foods that are 
as free as possible from suspected pathogens and are 
not likely to spoil rapidly—the latter characteristic 
is equally desirable from the standpoint of the food 
processor. How might these objectives best be at- 
tained? Experience has indicated that establishment 
of bacterial standards, in spite of their shortcomings, 
has invariably resulted in raising the hygienic levels 
of the foods concerned. Such standards would be 
most effective if based on practical attainability for 
specific types of foods, in plants with good sanitary 
processing practices. The standard plate count, rather 
than. such indices as the coliform group or detection 
of specific pathogens, applied primarily to plant sani- 
tation and practices rather than merely to the finished 
proluct, would appear to be the most suitable for 
these purposes at present—possibly a standard plate 
count of 100,000 per gram at 35-87°C for most, and 
possibly all, frozen and other foods not subjected to 
a sterilizing process in the final container. For best 
results, standards would have to be developed for 
specific foods on the basis of attainability when 
coupled with sanitary plant processing. 
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Finally, it is desired to reiterate that bacterial 
standards have their place in the food industry but 
they should be used with discretion and reasonable 
assurance that they are attainable and applicable for 
the food in question. To put it another way—there 
should be constant alertness to the hazard of em- 
ploying standards arbitrarily as a substitute for due 
appraisal of their applicability to situations under 
consideration. Standards should serve, rather, as ref- 
erence points for discriminatory judgment. In short, 
no standard should be used as a substitute for, or to 
the exclusion of, cerebral exercise. 


CONCLUSIONS 


A perusal of the development of bacterial standards 
for drinking waters indicates that, though their ob- 
jective is to furnish a measure of probable safety, 
they actually constitute criteria of technological at- 
tainability. 

Considering that bacterial standards for bathing 
beaches are so markedly different in the various states, 
indications are that they, too, are based on the prin- 
ciple of attainability. 

Application of presently accepted bacterial stand- 
ards for drinking waters to such beverages as frozen 
fruit juices would be unrealistic and open to serious 
question. 

A tendency seems to be developing to put more 
emphasis on the E£. coli, as a replacement for the 
coliform, index in foods such as oysters. However, 
neither the coliform nor the EF. coli index appears to 
be a reliable criterion of the probable presence, or 
absence, of staphylococci, enterococci, or salmonellae 
in frozen foods. 

In spite of their shortcomings, bacterial standards 
have raised the hygienic levels of processed foods. 
To be effective, however, they should be based on 
practical attainability in food-processing plants with 
good sanitary practices. The standard plate count 
might serve as a practical index of sanitary food 
processing and storage. 

Bacterial standards should serve as reference points 
for discriminatory judgment and never as substitutes 
for cerebral exercise. 
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BOOK REVIEWS 


PRESSURIZED PACKAGING (AEROSOLS) (2nd Ed.) By 
A. Herzka and J. Pickthall. Butterworths, London, 
1961, 509 pp. 70 shillings. 

This comprehensive English book, which first ap- 
peared in 1958, has been brought up to date in this 
second edition. New material ig included on com- 
pressed gases and formulations employing compressed 


gases. A special chapter is specifically devoted to 
food. 

The book contains, in all, 21 chapters dealing with 
propellants, containers, valves, filling methods, labora- 
tory procedures, emulsified systems, and others. Trade 
names and patents and a world directory of suppliers 
are included. There are many references to papers 
in the world’s scientific and trade journals. 

GEORG BoRGSTROM 


Ick CREAM AND ReLAtrep Propucts. J. H. Frandsen, 
Emeritus Professor, Head, Department of Dairy In- 
dustry, University of Massachusetts; and W. 8S. Ar- 
buckle, Professor of Dairy Manufacturing, University 
of Maryland. The Avi Publishing Company, Ine. 
1961. XV + 372 pp. ($10.50). 

This book is intended to furnish technical informa- 
tion about the ice cream industry to students, dairy 
and food technologists, and industry personnel. AlI- 
though the preface stresses the tremendous advances 
in this field in the past ten years, most of the book 
is identical to an earlier edition (1950). Worthwhile 
additions include tables giving limits and use restric- 
tions of certain food additives that may be used by 
ice cream manufacturers, and the Federal definitions 
and standards of identity of frozen desserts. 

The book will find little use in modern ice cream 
operations. It contains little theoretical discussion 
and is concerned with a deseription of what is done 
rather than why. Only in isolated instances does it 
refer to the technical literature. The laboratory tests 
that are described in detail are limited to those that 
can be determined with simple equipment by a perso 
with little specialized training. It is ineonceivable 
that valuable space would be wasted describing such 
antiquated procedures as the use of salt and ice for 
refrigeration and the use of Viscogen (a sugar solu- 
tion containing lime, developed in 1896) to neutralize 
acid in cream. 

The book will be useful to those interested in the 
general composition and processing procedures used 
by the ice cream industry. It ineludes numerous 
formulas to aid the small ice cream or soda fountain 


operator. 
A. NicKERSON 


Bakery TECHNOLOGY AND ENGINEERING. Samuel A. 
Matz, ed. The AVI Publishing Company, Inc., Box 
388, Westport, Connecticut. 1960. 661 p. Price 
$15.00. 

Written by a group of specialists and edited by Dr. 
Matz, this book brings together in one volume much of 
the current know-how of the baking industry in 
America. The editor, having been a college instructor, 
a mill chemist, and chief of the Quartermaster Food 


and Container Institute’s Cereal and General Prod- 
ucts Branch, should be qualified to undertake this 
large task. He has drawn on distinguished univer- 
sity, consulting, and industrial chemists to write much 
in this 24-chapter volume. 

The first 8 chapters deal with the materials of 
baking. This is accomplished by using 9 authors, and 
here the editor must have had a real problem. One 
might question whether flour can be adequately 
covered in 30 pages when yeast takes 34 pages, or if 
shortenings can be covered in 34 pages when water 
takes 26 and eggs take 30. What is written in these 
chapters is well written, but relative importance seems 
to be out of line. Of course, how one can crowd the 
important facts on flour or shortening in anything 
like 30 pages is another matter. 

There follow 4 chapters on formulations and pro- 
cedures classified as to leavening gas. This portion 
contains much information, some of it repeated from 
earlier chapters, but again this seems to be a result of 
using many collaborators. 

The Equipment and Engineering section (10 chap- 
ters) covers the field from the handling of incoming 
raw materials through wrapping the finished baked 
products. Included in this section are chapters on 
continuous breadmaking, canning of baked goods, and 
freezing of baked goods. 

The last 2 chapters deal with quality testing and 
the baking laboratory 

R. A. Morck 


PROCTOR 
SPRAY DRYERS 


are designed with your prod- 
uct and production require- 
ments in mind. Our engineers 
can custom build a Spray 
Dryer for you which will give 
years of trouble-free produc- 
tion... high production of a 
quality product at minimum 


PROCTOR & SCHWARTZ, INC., 
Philadelphia 20, Pa. 


cost. Our engineers will consult 
with your product development 
group ...run tests on our test 
equipment . . . and recom- 
mend a spray drying instal- 
lation specifically designed to 
solve your particular problems, , 
Write for Bulletin #442. 
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NIFORM DRYING of even those 

difficult foods with high water con- 
tent — sliced potatoes and apples, for 
example. No unevenly dried areas — 
every slice is dewatered uniformly, 
safely, to the exact moisture content 
required. Color and flavor are guarded 
by the SARGENT system of positive 
control of airflow, and of zoned tem- 
perature reduction, to conforim with 
progressively lowering moisture con- 
tent of foods being dried. Production 
rate may be as high as you wish, with 
product quality protection unimpaired. 


SARGENT exclusive design is geared 
to your product needs. The sturdy 
housing of a SARGENT is vibration 
free, streamlined; and operation of the 
dryer is dependable, trouble free, com- 
pletely automatic. Every machine has 
a firm performance guarantee. The 
economy of a SARGENT, from cost- 
saving, record-quick installation, 
through steady quality production, to 
the easiest cleanout ever, cannot be 
equalled. Every machine has many 
SARGENT-engineered exclusive fea- 
tures to help you to easier, more eco- 
nomical drying of, a better, more 
saleable product. May we give you 
details? Just write or phone us. 


C. G. SARGENT’S SONS CORPORATION 


PHILADELPHIA + CINCINNATI * CHARLOTTE + ATLANTA * HOUSTON * DETROIT 
NEW YORK + CHICAGO + LOS ANGELES + TORONTO 


SARGENT 


FOOD PRODUCTS 
DRIED BY SARGENT 
INCLUDE 


MILK CURD DOG FOODS 
MILK POWDER CAT FOODS 
SLICED APPLES ANIMAL FEEDS 
SLICED POTATOES COCONUT 
SLICED ONIONS COFFEE 

RICE COCOA 
TAPIOCA MALT 
BREAKFAST FOODS WHEAT 
FRUITS OATS 
BERRIES SHRIMP 

NUTS STARCH 
PROTEINS STUFFING MIX 
SOY BEANS BIRD SEED 
COTTON SEED MEAL GARDEN SEED 


EXTRUDERS * GRANULATORS * FEEDS 
{Oscillating Conveyor, Hopper, Standard) 


DRYERS (All types for production, 
Pilot Plant and Lab) * COOLERS 


TECHNICAL 
CONFERENCES 


Selected Titles 


The following is published in the 
interest of readers who may have 
missed announcements of the many 
conferences held in both this coun- 
try and abroad. Given are the con- 
ference, paper, senior author, and 
addresses of the sponsoring group 
or individual to which further en- 
quiry may be made. Food Tech- 
nology is Nor a source for obtain- 
ing papers listed. 

Appetite and Food Acceptance to be 
Topie at AAAS Denver Meetina. 

A symposium designed to serve as an 
interdisciplinary meeting ground for 
workers in Food Science and Technology, 
Psychology, Physiology, and Zoology 
will be held December 29th and 30th dur- 
ing the AAAS meeting at Denver. 

Professor Carl Pfaffman, Department 
of Psychology, Brown University, and 
chairman of the Psychology Section for 
the AAAS meeting, states that the sym- 
posium and paper session titled ‘‘Sen- 
sory Factors in Appetite and Food Ae- 
ceptance’’ will be coneerned with basic 
scienee aspects of food acceptance, and 
less with immediate practieal applica- 
tions. 

The program will include: 


Dee. 29, 4:15 to 5:15 p.wt. Paper read- 
ing session on ‘‘ Sensory Factors Related 
to Appetitive Behavior and Food Ae- 
ceptance.’? 

1) ‘*Sensory Factors in the Rein- 
foreement Value of Eating in Newly 
Hatehed Chicks.’’ Dr. Graham Sterritt, 
Univ. Colorado Medieal Center. 

2) ‘*Studies on Relative Sweetness and 
Relative Sourness of Seleeted Organic 
Compounds.’’ Rose Marie Pangborn, 
Univ. California. 

3) ‘*An Olfactometer for Measure- 
ment of Odor Difference Limen.’’ Her- 
bert Stone, Univ. California. 


Dee. 30, 9:00 a.m. to 12 noon. Sym- 
posium on ‘‘Sensory Factors in Appeti- 
tive Behavior and Food Acceptanee.’’ 

1 ‘*‘Appetitive Behavior and Chemo- 
reception in Invertebrates.’’ Dr. David 
R. Evans, Johns Hopkins University. 

2) **The Organization of Hypothala- 
mie Feeding Areas and the Role of Gus- 
tatory Faetors.’’ Dr. P. J. Morgane, 
Univ. Tennessee Medical School. 

3) ‘*Appetitive Behavior and _ the 
Regulation of Reinforcement.’’ Dr. 
George Collier, Univ. Missouri. 

4) ‘*Sensory Factors in Food Ae- 
eeptance in Man.’’ Dr. Francis J. Pil 
grim, Food Acceptance Branch, QM Food 
and Container Inst. 

Symposium diseussants will be Dr. 
John Falk, Univ. Colorado, and Dr. 
Roland Harper, Univ. Leeds, England. 

At 1:30 p.m., Professor Pfaffman will 
make his vice-presidential address to the 
Section: ‘‘ Physiological and Behavioral 
Studies of the Sense of Taste.’’ 
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LAST CALL FOR PAPERS 
FOR INTERNATIONAL CONGRESS 
OF FOOD SCIENCE & TECHNOLOGY 


Those wishing to participate in the Congress 
to be held in London, England, September 
18-21, 1962 at the Imperial College of Science 
& Technology should fill out the membership 
form below and submit it together with the 
contributed paper and membership fee of $22 
to Francis J. Griffith, Honorary Secretary, 14 
Belgrave Square, London, S.W.1, England. 


The contributed paper should be offered for 
any one of the Congress four subject matter 
sections: 

1, Chemical and physical aspects of foods 

2. Biological and microbiological aspects of foods 

3. Quality, analysis and composition of foods 

4. Manufacture and distribution of foods 


The paper’s title should be sent to the 
Honorary Secretary. The manuscript must be 
submitted to him in triplicate with a summary 
not to exceed 500 words by December 31st, 
1961. 


Details of the Congress were published in 
the MAY issue of Food Technology. 


APPLICATION FOR MEMBERSHIP 
FIRST INTERNATIONAL CONGRESS OF FOOD SCIENCE & TECHNOLOGY 


Affiliation 


Address—Street City & State Country 


Of the subject matter sections listed above, in which are you the most interested? Check one. 
Are you contributing a paper? 0) Yes [Cj Ne 


Title of paper: 
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IFT News 


National 


BLUEGRASS SECTION JOINT 
SPONSOR OF CIVIL-DEFENSE 


TRAINING COURSE 


The University of Louisville was 
host during October to the first in 
a series of civil-defense training 
courses for the food industry. 
Courses will also be given at 
Indianapolis, Jan. 8-12, and at 
Ames, Iowa, Jan. 15-17, 1962. 
They are being presented under 
the joint sponsorship of the Blue- 
grass, Indiana, and lowa Sections, 
IFT, the local civil defense office, 
and the Food and Drug Adminis- 
tration. 

The courses, titled ‘‘Civil De- 
fense in the Food Industry,’’ are 
designed to acquaint members of 
the food-processing industries with 
some of the problems that might 
confront them in the event of an 
enemy attack, and the steps that 
might be taken in advance to mini- 
mize the loss of foods vital to the 
nation’s survival. 

In the present courses, FDA 
supplies the instructors, and the 
participating IFT Sections make 
most of the local arrangements, in- 
eluding the issuing of invitations, 
providing the meeting place, and 
handling publicity. 

Topics covered in the courses in- 
elude: vulnerability of food plants 
to atomic, biological, and chemical 
attack; protection and recovery 
from fallout; possibility of sabo- 
tage in food plants; protection and 
recovery from sabotage; use and 
eare of radiation detection instru- 
ments; solving of theoretical prob- 
lems created by chemical, biologi- 
eal, or atomic attack ; and the need 
for civil defense in the food in- 
dustry. 

An interesting, practical, and 
somewhat technical discussion of 
the above topics is specifically de- 
signed for each meeting place, and 
the food industries represented. 
Films, slides, and laboratory ses- 
sions are also included in the two- 
day course. 

A series on ‘‘Civil Defense in 
the Food Industry”’ is scheduled 
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for early publication in Food 
Technology. 


Education 


RUTGERS FOOD INDUSTRY 
SCHOOL 


The Department of Food Science 
at Rutgers will sponsor a Food In- 
dustry Science School designed to 
give those employed in the tech- 
nical, sales, and management fields 
a thorough appreciation and un- 
derstanding of subject matter as 
it affects both their own and cus- 
tomer operations. 


Objectives of the school are to: 


1) Provide a thorough ground- 
ing in fundamentals of food sci- 
ence as it relates to food processing 
and handling from raw materials 
to finished product. 

2) Show how to seek out, evalu- 
ate, and apply advanced tech- 
niques that will improve quality 
and sales. 

3) Illustrate how to develop and 
organize a food science program of 
maximum value to existing oper- 
ations. 

4) Provide an opportunity to 
exchange ideas with other indus- 
tries and services. | 

5) Diseuss and solve some im- 
mediate food-industry problems 
through student participation. 


Outstanding instructors, repre- 
senting Rutgers, industry, and 
government, will teach the sched- 
uled subjects during 1962 and 
1963. Four separate weeks of 
training and instruction will in- 
clude : 


lst week—Food Science, Jan. 15-20, 
1962 

2nd week—Food Products, June, 
1962 

3rd week—Food Engineering, Jan., 
1963 


4th week—Food Packaging, June, 
1963 


The first week of instruction will 
cover : 


Chemistry of foods 

Bacteriology of foods 

Foods and nutrition 
Food-industry problems 

Methods of preservation 

Role of enzymes in foods 
Advances in food ingredients 
Food spoilage and food poisoning 


Quality-control methods and exami- 
nation 
Flavor evaluation—methods and 
procedures 
Food additives and :egulations 
Economies of food marketing and 
merchandising 
Advertising and consumer accept- 
ance 
Enrollment in the Food Indus- 
try Science School will be limited. 
Registration deadline is Dec. 31st, 
1961. Further information may 
be obtained through Dr. Edward 
A. Nebesky, Department of Food 
Science, Rutgers, The State Uni- 
versity, New Brunswick, N. J. 


International 


Conferences and 
Papers 
INTERNATIONAL FREEZE- 
DRYING CONFERENCES 


In August-September, 1958, the 
first international courses on 
freeze-drying (lyophilization) took 
place in Lyons, France. A second 
session was held in August- 
September, 1960. These were un- 
der the patronage of the Interna- 
tional Institute of Refrigeration 
(11R), Paris, and the Internaiional 
Association of Microbiology. At 
this second meeting 23 papers were 
given by lecturers from six coun- 
tries. Attendance was 90 persons 
from 28 countries. A technical ex- 
hibit on the lyophilization equip- 
ment available in five countries was 
also organized. (Ed. The U. S. 
Army Quartermaster sponsored a 
similar international symposium in 
Chicago in April, 1960.) 


INTERNATIONAL 
SYMPOSIUM ON FRUIT 
AND VEGETABLE STORAGE 


A symposium on the storage of 
fruits and vegetables was held at 
Wageningen (The Netherlands) on 
May 23-26, 1961. It was organized 
by the Dutch Institute for Re- 
search on Storage and Processing of 
Horticultural Produce (1.B.V.T.) 
on the occasion of its 25th anni- 
versary and in cooperation with 
Commission 4 of the I.I.R. devoted 
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to the application of refrigeration 

to foods. The program of this sym- 

posium was: 

1) New research on the basic me- 
tabolism of fruits and vege- 
tables ; 

2) Analytical methods for meta- 
bolic and quality studies ; 

3) Storage diseases (scald, spot, 
Jonathan breakdown, low tem- 
temperature breakdown, bitter 
pit) ; 

4) Gas storage ; 


Air washing (use of air washers, 


activated carbon, ozone). 
Several excursions were included 
in the program. 


Government Action 


POLAND STEPS UP FATS 
AND OILS PROGRAM 


In rebuilding the food industry 
so completely destroyed in Poland 
during World War II, a remark- 
able modernization has taken place. 
Large-sized industries have taken 
the place of smaller enterprises. 
Oil-extracting plants have been 
provided with continuous-extrac- 
tion equipment, and the oleomar- 
garine industry with votators. Be- 
fore World War II, Poland had no 
research facilities in the chemistry 
and technology of fats and oils. A 
Central Laboratory for the Fat In- 
dustry was created in Gliwice, in 
1946, for quality-control and de- 
velopment research. Two years 
later the Central Institute for the 


Food Industry was started, in 
Warsaw. All branches of food 
chemistry and .food technology 


were Through the activi- 
ties of this institute a great num- 
ber of fat fat tech- 
nologists were trained and received 
their education. In 1954 an inde- 
pendent research institute was ere- 
ated in Warsaw for fat research. 
Furthermore, in 1960 a special see- 
tion of the Department of General 
Chemistry at Warsaw University 
organized a separate for 
fats and detergents. This Institute 
of the Fat Industry is under the 
leadership of Dr. A. 


chemists and 


section 


Berezniak, 


and is entirely devoted to investi- 
gations on fats and oils of plant 
origin. 


It is subdivided into three 
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sections—for vegetuble oils, the 
technology of food fats and oils, 
and machinery and equipment. 
Particular emphasis is given to the 
rape oil, which is now an important 
product of Polish agriculture. 
Major problems under study are 
characterization of the oil, and the 
effect of variety, degree of ripen- 
ing, harvesting methods, and stor- 
age conditions on the quality of oil. 
Also studied are pressing, extract- 
ing, refining, and hydrogenation of 
this oil, particularly for the manu- 
facturing of oleomargarine. The 
chemical utilization of turnip oils 
is another area investigated as well 
as the conversion of the eruca-acid, 
its chlorination, condensation, and 
transfer into fat alcohols. 

Fat research is also conducted in 
several other researeh institutes in 
Poland. The Technical University 
of Gdansk has a special depart- 
ment for fat technology, under the 
leadership of 
Niewiadomski. This institute was 
founded in 1950, offers academic 
training in fat technology, and de- 
votes itself to both basic and ap- 
plied research. A four-year ecur- 
riculum has been developed. Basic 
training is given in chemistry and 
fat analysis, raw material knowl- 
edge, and the technology of fats 
and oils. In the fifth year there are 
two options: 


Professor 


food fats and oils, or 
technical (non-food) fats and oils. 
In the first attention is di- 
rected primarily to the special tech- 
nology of fats and oils of both 
plant and animal origin. In the 
second instance the special manu- 
facturing problems of technical 
fats and products are penetrated. 
After presenting a thesis the stu- 
dent receives the degree: Inzynier 
Magister, i.e. Engineer Di- 
ploma. 


case, 


with 


The research activities of this in- 
stitute eover such fields as the 
utilization of accessory substances 
in plant and fish oils, e.g., sterols 
from refinery residues, tocopher- 
ols, the manufacturing of vitamin 
concentrates from the liver oil of 
the Baltic cod, the use of plant 
lecithins for technical purposes, 
and the transformation of sterols 
during the refining process as well 
as the structure of the oxidation 
products and their importance in 
human and animal nutrition. 


The | 


solution metering pump... 
with high repeatability, 
pre-calibrated accuracy, 
corrosion resistance 
in four ml/min. ranges 


Now add liquids with precision! The new 
Beckman pump assures repeatability 
to better than +0.5% of rated capacity. 
A simple dial setting controls flow 
accurate to +2% of pump’s full range. 
Unit disassembles in two minutes for 
cleaning or sterilization. Highly inert 
internal components prevent contami- 
nation of pumped fluids and permit 
handling of highly corrosive materials. 
Mechanically actuated valves assure 
leak-free performance at low pressures. 
The Solution Metering Pump, avail- 
able in 0-2, 0-5, 0-10, and 0-20 ML/MIN. 
ranges, is ideally suited for reaction 
rate studies, drug infusion in animals, 
pilot plant work, reagent addition, and 
many other and process 
plant applications. For additional infor- 
mation, contact your Beckman labora- 
tory apparatus dealer or write for Data 
File 84-11-09 


laboratory 


INSTRUMENTS, INC. 


SCIENTIFIC AND PROCESS 
INSTRUMENTS DIVISION 


Fullerton 


, California 
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characteristics of locally grown 
plant raw material, particularly 
rape and other seeds oils of the 
eruciferan family, are investigated. 
New improved and simplified ana- 
lytical methods are developed. 

A special institute for research 
on drying oils has been initiated at 
the Technical University of Gli- 
wice. In this particular institute, 
investigations also got under way 
recently on the microbiological syn- 
thesis of fats. The institute is 
well equipped with all major tech- 
nical machinery required in a mod- 
ern fat industry for distillation, 
refining, polymerization, ete. Other 
food institutes active in the field of 
fats in Poland are: 1) Institute for 
Industry in Warsaw (headed by 
Prof. Dr. E. Pijanowski), at pres- 
ent working primarily on milk 
fats: 2) The Institute for Agricul- 
tural Engineering in Posnan 
(Prof. Dr. J. Janicki), on the gen- 
eral biochemistry of fats; 3) The 
Institute for Meat Technology in 
Warsaw (Prof. Dr. S. Koepe) and 
its branch institute in Posnan (Dr. 
W. Pezacki) ; and 4) the Institute 
of Food Technology and Food 
Storage in Olsztyn (Dr. A. Rut- 
kowski), devoted primarily to re- 
search on the storage of fats and 
fat products. 

The Polish Academy of Science 
has created a special committee for 
the chemistry and technology of 
food with the task of outlining the 
research programs for most of 
these institutes. This committee 
also organizes congresses, sym- 
posia and other activities. The 
Congress of the International So- 
ciety for Fat Research held its 
1960 meeting in Gdansk under the 
chairmanship of Dr. H. Niewi- 
adomski. Polish science is already 
making impressive contributions 
in the area of fat research, and 
their broad approach to this field 
promises still more important con- 
tributions. 


SHORT WEIGHTS AND 
LABELING 

In early August, the Food and 
Drug Administration announced 
that since July 10, 43 seizure ae- 
tions had been filed in Federal 
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courts in a nationwide campaign 
against foods it charges to be short 
weight or otherwise improperly 
labeled, and that it had asked for 
24 additional seizure actions. 

FDA said ‘‘improper labeling’’ 
includes failure to declare required 
information such as ingredients 
and net contents as prominently 
and conspicuously as required by 
the Federal Food, Drug and Cos- 
metic Act. 

A total of 4,436 samples repre- 
senting the general food supply 
were examined in the recent FDA 
survey. According to FDA the sur- 
vey showed that most foods are 
not short weight, and that while a 
variety of foods had been seized 
the abuses obviously did not in- 
volve the whole food industry. 


MILK RECONSTITUTING 
PLANT FOR MALAYA 

The Prime Minister of the Fed- 
eration of Malaya has opened a 
new milk-reconstituting plant for 
Beatrice Foods (Malaya) Ltd. at 
Petaling Java. It is the first of its 
kind in southeast Asia, and is the 
product of a joint investment to- 
gether with U. S. technical equip- 
ment enterprises. Milk solids will 
be delivered from New Zealand. 
The plant represents an invest- 
ment of $2 million. 


NEW AUSTRALIAN MEAT 
RESEARCH PROGRAM 
Following lengthy negotiation 
between the Australian Govern- 
ment for the Australian Meat Pro- 
ducers, it was recently agreed to 
establish several Cattle and Beef 
Research Stations. The financing 
of this research is to be obtained 
from a levy on eattle. The levy— 
2s. per head—is expected to pro- 
vide about 896,000 dollars an- 
nually. In addition, the Australian 
Government is to make a matching 
contribution toward the cost of this 
research. The scheme is to start in 
July, 1961. It was generally 
agreed between the government 
and the meat industry that such 
research was urgently needed. 


Many outstanding problems re- 
lated to raising conditions for cat- 
tle, and their effect on the beef, 
need to be investigated. Studies by 
numerous groups also require co- 
ordination to render results safely 
applicable to the entire industry. 


HUNGARIAN FLOUR- 
MILLING MACHINERY 
OFFERED TO INDIA 

Cooperation in the manufacture 
of flour-milling machines is among 
items scheduled for study between 
the Indian and Hungarian govern- 
ments, following the visit of a high- 
level Hungarian delegation to New 
Delhi. Hungary has proposed to 
help with the modernization of 
agriculture by participating in 
providing modern equipment to 
the Indian flour-milling industry 
as well as the mill-manufacturing 
industry. 


United Nations in 
Action 


RADIOACTIVITY PROBLEMS 
IN FOOD 

A publication from F.A.O. con- 
tains a summary of the conclusions 
and recommendations of an ex- 
pert committee of F.A.O. on 
‘‘Radioactive Materials in Food 
and Agriculture.’’ Further de- 
tailed information is to be found 
in five technical appendices. 

The committee was set up in re- 
sponse to a recommendation of the 
Tenth Section of the European 
Commission on Agriculture and to 
a resolution of the United Nations 
Scientific Committee on the Effects 
of Atomic Radiation to review 
present knowledge, to indicate pos- 
sible improvements in surveys of 
radioactive substances in foods, 
and to make suggestions regarding 
further research. 

The committee considered the 
problems of radioactive contami- 
nation of the food chain, with par- 
ticular emphasis on soil and plant 
contamination, although animal 
products, marine biology, human 
diet, and survey and sampling 
problems were also considered. 
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Observed Resolution 
L Slit Radius 24.0 In. 
Beckman 94055 Lamp 
RCA 7200 Detector Ne Purge 
1% N/S 0.2 Sec. Time Constant _ 


Full Slit Height 
\ 

180 200 220 240 260 280 300 320 340 360 
Wavelength in Mu 


PRECISION PERFORMANCE ... with outstanding wave- 
length and photometric repeatability, resolution of 
14 at 180 mz (Far UV DK-A) or better than 1A 
at 220 mu (Standard DK-A), and stray light less 
than 0.3% at 170 mu» (Far UV DK-A) or less than 
0.1% at 220 my (Standard DK-A). 


widest continuous range... 
from far-UV through near-IR 


The new series of Beckman DK-A Ratio Recording 
Spectrophotometers answers all your spectro needs in 
the widest continuous wavelength range available. The 
Far UV DK-A offers a range of 170-3500 my. The 
standard model covers the 185-3500 my span. Both are 
available in the DK-1A (strip-chart recording) and 
DK-2A (flat-bed recording) versions. And to meet your 
diverse application requirements, Beckman has the most 
complete line of cells and other spectrophotometer 
accessories. 

For complete details, call your Beckman laboratory 
apparatus dealer or write direct for Data File 84-11-03 

GREATEST VERSATILITY ... with widest continuous wave- 
length range, multiple wavelength scale expansions, 
7 separate scanning times, and instant selection of 
11 different chart ordinate presentations for linear 
transmittance, linear absorbance, differential,expanded 
scale, and direct energy recording. 

EASIEST TO OPERATE... with entire recorded spectrum 
visible at all times, rapid source and detector switching, 
and convenient sample compartment. Operation easily 
and quickly learned. 


INSTRUMENTS, INC. 


SCIENTIFIC AND PROCESS INSTRUMENTS DIVISION 
Fullerton, California 
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Engineering 
NEW FREEZE-DRYING PLANT 

United Fruit Company’s newly- 
formed subsidiary, United Fruit 
and Food Corporation, which rep- 
resents the first major diversifica- 
tion into food processing by the 
big fruit-growing and marketing 
organization, has taken delivery of 
a large vacuum freeze-drying plant 
designed and built for its specific 
requirements by F. J. Stokes Cor- 
poration, Philadelphia. 

The plant will be one of the 
largest in operation when it goes 
into service at United Fruit and 
Food Corporation’s existing freeze- 
drying site at San Carlos, Texas. 


Bulletin 


A new 45-page booklet, deserib- 
ing the properties and uses of al- 
dehydes, has just been published 
by Union Carbide Chemicals Com- 
pany. The booklet contains com- 
prehensive data on acetaldehyde, 
paraldehyde, propionaldehyde, bu- 
tyraldehyde, isobutyraldehyde, ac- 
etaldol, acrolein, acrolein dimer, 
methacrolein, crotonaldehyde, gly- 
oxal, pyruvie aldehyde, glutaralde- 
hyde, 2-hydroxyadipaldehyde. In- 
eluded is information on physical 
properties; constant-boiling mix- 
tures; specification limits; test 
methods; storage, handling, and 
shipping ; toxicological properties ; 
and selected literature references. 
Aldehydes are important interme- 
diates for synthetic resins, rubber 
accelerators, pharmaceuticals, feed 
supplements, embalming fluids, and 
tanning compounds. They also in- 
solubilize protein and dextrin glues, 
and are often major components of 
flavors and dyes. For additional 
information write: Union Carbide 
Chemicals Company, 270 Park Ave- 
nue, New York 17, New York. 

An international symposium on 
food protection will be held by the 
Department of Dairy and Food 
Industry, Iowa State University, 
Ames, May 10th to 12th, 1962. Out- 
standing speakers from abroad and 
this continent will present diseus- 
sions on chemicals in foods, the 
significance of various microorgan- 
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isms in food products, bacterial 
toxins, antioxidants, plant and ani- 
mal growth regulators, and other 
areas related to food safety. Inter- 
ested persons are invited to write 
to Dr. J. C. Ayres, Department of 
Dairy and Food Industry, Iowa 
State University, Ames, Iowa, for 
further information. 


Education 


UNIVERSITY OF MISSOURI 
EXPANDS ITS FOOD- 
PROCESSING FACILITIES 

The recent completion of new 
facilities at the University of Mis- 
souri marked the beginning of an 
expanded program in food science. 
The new agriculture building pro- 
vides added space and facilities in 
the Department of Horticulture for 
food-processing laboratories. 

The curriculum in food process- 
ing has also been revised to provide 
a firm basis for graduate study in 
this area of food science. Both 
masters and doctoral programs are 
available. 

The Department has both teach- 
ing and research laboratories avail- 
able for graduate students. The 
teaching laboratory is equipped to 
give training in canning, freezing, 
dehydration, and fermentation. 

Research laboratories include a 
preparation room for fruits and 
vegetables, a pilot-plant laboratory, 
walk-in refrigerators, and a micro- 
biology laboratory. The Depart- 
ment also has numerous refrigera- 
tion units that may be set to cover 
the wide range of temperatures 
involved in food preservation. 


Graduate research is in the field 
of food microbiology. Modern fa- 
cilities and equipment are also 
available for fundamental studies 
in the areas of food processing. 
Graduate courses in bacteriology 
and chemistry are available in other 
departments to give the student 
a well-balanced program in food 
processing. 

A number of merit award schol- 
arships are available in the De- 
partment of Horticulture. These 
carry a stipend of $2,000 or $3,600. 
The University of Missouri also 
offers fellowships carrying stipends 
of $1,000 and $1,500 to students in 
the terminal year of the doctoral 
program. 

Further information on both 
courses and scholarships may be 
obtained from Dr. R. A. Sclkroeder, 
Chairman, Department of Horti- 
culture, College of Agriculture, 
University of Missouri, Columbia, 
Mo. 


People 


Dr, Lloyd A. Hall, retired tech- 
nical director of the Griffith Lab- 
oratories, Chicago, has been ap- 
pointed to conduct a three-month 
survey of the food-processing in- 
dustries of Indonesia by the Food 
and Agriculture Organization of 
the United Nations. Lack of knowl- 
edge on how to preserve foods has 
resulted in heavy losses in Indo- 
nesia. Dr. Hall’s appointment is 
in response to a request of the 
Indonesian government for assist- 
ance in this problem. 


Completed early in 1961 on the University of Missouri campus, and named the 
New Agriculture Building, this new facility houses research and teaching laboratories 


for an expanded program in food technology. 
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GUM GUAR. ..helps make processed pet food more attractive GUM uality of spray dried flavors 
to the manufacturer because of its cold water hydration, binding such as those used in prepared cake mixes and other bakery 
the free water and lubricating the meat mix, making it more products protecting the individual flavor particles with a thin 
homogeneous, having greater stability and smoother texture. film to give it greater shelf-life and stability. 
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A few examples 
of how 


MEER | 
Natural Products 
can make 
your product 
a “natural”. 


L 
LOCUST BEAN GUM... makes cheese spreads possible. It func- 
In natural products, as in so many other fields, it pays tions as a stabilizer, making it possible to produce cheese spreads 
to deal with a specialist. Botanicals, gums and resins with a high water content. It adds body and texture to these 


spreads,..makes them easier to spread. 


have been our only business since we opened our doors 
in 1926. Today, 35 years later, customers know they 
can count on MEER for expert help, “express” delivery 
and exceptional products. If you're less than satisfied 
with your present source...if consistent quality lot- 
after-lot would make your job easier... if dependable 
delivery is a “must”. .. keep MEER in mind. Write for 
our comprehensive catalog. 


MEER CORPORATION 


NEW YORK: 318 West 46th St., N. Y. 36,N. Y. JUdson 6-0900 
Cable Address: “‘Merelis”, New York 


CHICAGO: 325 W. Huron St., Chicago 10, Il!. MIchigan 2-8895 

CALIFORNIA: 5880 Hollywood Blvd., Hollywood 28, Calif. 
HOllywood 6-8740 

PLANT: 9412 Railroad Avenue, North Bergen, N. J. 

CANADA: SODEN CHEMICALS 

Division of Witco Chemical Company Canada Ltd, 


“Natural Products are our only business” 
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Z. I. Kertesz, professor of chem- 
istry, Department of Food Science 
and Technology, New York State 
Agricultural Experiment Station, 
Cornell University, Geneva, New 
York, has beer appointed assistant 
to the director, Nutrition Division, 
Food and Agriculture Organization 
of the United Nations, Rome. Dr. 
Kertesz sailed from New York on 
September 23. 


Equipment & Supplies 


Aqua-Chem, Ine., announces 
commercial availability of two labo- 
ratory units of saline water con- 
version equipment utilizing the 
company’s electrodialysis process. 
The models have been designed as 
an integrated package that can be 
used to investigate the electro- 
dialysis process. Both research units 
have flow rate capacities of 5,700 
gallons a day or 3.96 gallons per 
minute if short runs are desired. 
They are available for purchase or 
rental from Aqua-Chem, Ine., 225 
North Grand Avenue, Waukesha, 
Wisconsin. 


Tipper Tie, Inc., announces a 
new semiautomatic aluminum clip 
closure model for rapid pressure 
packing of ham, turkey, and 
chicken rolls. The new machine, 
Model PR 360, has a clamp and 
handle mechanism designed to free 
the operator’s hands for manipu- 
lating the product. The machine 
weighs 41 pounds. Descriptive 
literature may be obtained by writ- 
ing Tipper-Tie, Inc., 407 Chestnut 
Street, Union, New Jersey. 
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| SITUATIONS WANTED 


Reply directly to ad BY BOX NUM- 
BER (where indicated) via: Executive 
Secretary, Institute of Food Technolo- 
gists, 176 West Adams Street, Chicago 
3, Illinois. 


Line or staff position in manufacturing, 
packaging or engineering desired by 
experienced factory management grad- 
uate. Salary, $10,000. REPLY BOX 
A-0104. 


Responsible growth position desired. 
Well qualified for technical sales, mar- 
ket development, sales service, or prod- 
uct development. Excellent record of 
accomplishment in above fields. Major 
experience in frozen desserts, flavors, 
and syrups. Prefer west coast. Will 
consider other locations. REPLY BOX 


POSITIONS AVAILABLE 


Reply directly to ads BY BOX NUM- 
BER (where indicated), including the 
company name of your current employer, 
via: Executive Secretary, Institute of 
Food Technologists, 176 West Adams 
Street, Chicago 3, Illinois. 


AVAILABLE: Food Technologist. B.S. 
Purdue 1948. Some graduate work. 
Experience—canning, carbonated bever- 
ages and dairy products. Desire Chi- 
eago location. REPLY BOX 901. 


B.S. in Home Economics with major in 
nutrition and dietetics desires position 
as home economist with preference 
towards the area of organoleptic evalu- 
ation. She is experienced in meats, 
soup bases and seasonings. Salary, 
$7,200. REPLY BOX A-0103. 


FOOD TECHNOLOGIST 


Expanding R&D Laboratory located in 
Chieago requires Food Technologist for 
formulation, development and evalua- 
tion of new food products. Exeellent 
opportunity for beginner or man with 
one or two years experience. All quali- 
fied applicants considered regardless of 
race, creed, color or national origin. 
Send résumé to: E. W. Hauser, Gen- 
eral Foods Corporation, Perkins-SOS 
Division, 7400 8S. Rockwell, Chicago 29, 
Illinois. 


Management technical advisor. Aca- 
demic, industrial, and consulting experi- 
ence in bacteriology, biochemistry, and 
food technology problems and new 
product development. Salary area 
$15,000. REPLY BOX 913. 


Plant Engineer in processing plant is 
type of position desired by man with 
degree in Dairy Industry/Food Tech- 
nology and Mechanical Engineering. 
Areas of experience include dairy, and 
freezing and cooling fresh produce and 
poultry. Salary, $11,000. REPLY BOX 
A-0109. 


WANTED: CHEMIST with meat exp. 
in pork and pork products, lab. analysis, 
quality control and produet: research 
and development. B.A. in chem. or Food 
Tech. Set up and operate lab. for 
analysis of pork, pork products and by- 
products. Many liberal fringe benefits. 
Excellent opportunity for advancement. 
REPLY BOX 925. 


Position in Production-Supervision, 
Quality Control, or Processing Technol- 
ogy desired by individual. (BS Agr.), 
Age 39, with 5 years of diversified ex- 
perience in Product Analysis and Qual- 
ity Control in the Flavor Industry. 
Baekground in Soybean processing and 
Dairy Science. Approx. salary $7,000 
per year. Write to BOX 920. 


FLAVOR CHEMIST—Due to expanded 
facilities in our new plant we wish to 
add an experienced flavor and essential 
oil chemist to our present staff. Po- 
sition will entail responsibility for 
flavor evaluation and compounding. 
Career opportunity, fringe benefits. 
Salary commensurate with experience. 
Submit résumé to: 


First Spice Mixing Company, Ine. 
35-05 Greenpoint Avenue 
Long Island City 1, New York 


Food Technologist desires management 
or administrative position. 1950 grad- 
uate with 11 years’ experience in Re- 
search and Development, Quality Con- 
trol, Production, Technical Service, 
Supervision and Administration. Has 
worked with spices; seasonings and 
condiments; salad dressings; dehy- 
drated soups, sauces, gravies, dip, etc; 
eanned meats, bakery products, etc. 
BOX 915. 


PRODUCT DEVELOPMENT 


Continental Coffee Company seeks a 
young man to develop and improve 
products for food service industry. Re- 
quires B.S. in Food Technology or re- 
lated science, plus ability in customer 
relations. It would help to have some 
food lab experience, and some customer 
service. Job involves product develop- 
ment based on field findings, so there’s 
some travel. Starting Salary $7,000 
$8,500. Fine benefits in a progressive 
firm. Send complete résumé to Per- 
sonnel Director, 2550 N. Clybourn, Chi- 
eago 14, Ill. 


EXECUTIVE 


Twenty years experience, manage- 
ment, sales, production control, pur- 
chasing and product development. 


Background of dairy products, ice 
cream, ice cream supplies, flavors, and 
diet food specialties. 


Can take a product from the labora- 
tory thru production to the customer. 
Have made the sale where others have 
failed. Technical degree. REPLY 
BOX 924. 


CHEMIST 
FOOD DEVELOPMENT 


MUST HAVE 
GROWTH POTENTIAL 
ATTRACTIVE SALARY 


Age 26 to 35. Graduate Chemist. Some 
postgraduate work preferred to work 
for rapidly expanding Chicago supplier 
to food industry. Experienced in de 
velopment of bakery products, meat 
processing, or canning. Should be im 
aginative and able to work without 
supervision. Should be capable of super- 
vising others. After 6 months orienta- 
tion be willing to relocate to East Coast 
in modern community close to metro 
politan area. Reply in detail stating 
salary uirements. VICE PRESI- 
DENT, BOX 916. 


| 
i 
\ 
| 
| 
f 


WANTED: Person to organize and di- 
rect a taste panel to evaluate effect of 
ionizing radiation on fresh fruits and 
vegetables. One month vacation with 
pay; and opportunity for advanced 
study. BOX 921. 
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FOOD TECHNOLOGISTS 


Large meat. processor is desirous 
of adding key men to its research 
and development staff to work in 
areas of (1) stabilization and 
packaging problems in freeze- 
dried foods, (2) color stability of 
meats and (3) enzyme, radiation 
and sterilization treatment of 
meats. Major emphasis is on 
product development. 


Advanced degree, preferably 
Ph.D., with training and/or ex- 
perience in meats desired. 
Chicago location. Salary com- 
mensurate with training and ex- 
perience. 

Send ccinplete résumé with re- 
cent salary history to 


Rex Shaw 


WILSON & COMPANY, INC. 
Prudential Plaza, Chicago 1, IIl. 


DEVELOPMENT TECHNOLOGIST 
National multi-plant food products 
processor continuing its vigorous ex- 
pansion program offers outstanding 
career opportunities to men qualified 
to assume leadership roles in R & D 
projects concerned with product and 
process development. Requires B.S. or 
M.S. in food seiences with 2—5 years 
experience in Research, Quality Control 
or Production of processed vegetables. 
Staff assignments headquartered in East. 
Salary level commensurate with 
responsibilities 

Liberal range of Company benefits 
Reply with complete résumé in confi- 
dence, stating present salary and Com- 


pany affiliation. REPLY BOX 914. 


Needed to fill position created by ex- 
panding research and new product de- 
velopment program. Prefer individual 
with M.S. in Chemistry or B.S. with 
several years’ research experience in 
food field. Located in southeast. Send 
résumé and salary requirements to BOX 
917. 


WANTED: Quality Control Manager 
Trainee—Requisites: Substantial ad- 
ministrative and technical experience. 
Training in Bakery Science, Food Tech- 
nology, Dairy Science, Bacteriology or 
Chemistry. Willingness to relocate. Na- 
tionally-known Frozen Food Company 
requires prime personnel for new plants 
opening during next five years. One 
trainee needed immediately. Appli- 
eants should cover above requisites and 
specify salary requirements. Address 
replies to BOX 923. 


CHEMISTS 


CALIFORNIA 
OPENINGS 


FOOD 
DEVELOPMENT 
SCIENTISTS 


FOOD 
CHEMISTS 


A widely diversified national company 
is expanding its technological activities, 
building laboratory facilities and seek- 
ing to fill 2 key staff positions responsi- 
ble to the Technical Director. This 
expansion, a part of a long range pro- 
gram, offers exceptional, immediate op- 
portunities and growth potential. Both 
positions offer very generous starting 
salaries for the man able to fill our 
needs. 


SENIOR 
FOOD DEVELOPMENT 
SCIENTIST 


Responsible for development of new 
produets and processes in the food field 
and supervision of others similarly en- 
gaged. Work will involve studies aiming 
at improvement of present products and 
processing methods as well as new con- 
cepts. Applicants should have MS or 
PhD in food technology, chemical engi- 
neering, or associated sciences, and at 
least 8 years of product or process devel- 
opment in the food field. Experience 
with fruits and vegetables desirable. 


SENIOR 
FOOD CHEMIST 


Responsible for conducting and direct- 
ing subordinates in investigations into 
the commercially important proprieties 
of fruits and vegetables and effects of 
processes on them; co-ordinate efforts 
with Senior Development Scientist. Ap- 
plicants must have an MS or PhD and 
approximately 10 or more years of ex- 
perience in such fields as—Agricultural 
Chemistry, Bio-Chemistry or Food 
Technology. 


Please submit your detailed résumé in- 
eluding experience, accomplishments, 
education, age and salary history to 
BOX 919. 


FOOD TECHNOLOGIST 
CHEMIST 
(B.S.—M.S. ) 


Interesting and challenging positions 
in Technical Sales Service. Prefer ap- 
plicants with experience in confections 
and/or general food field. Positions 
eonsist of (1) technical service contacts 
with customers from headquarters at 
Clinton, Iowa, and (2 development of 
new uses of products in Clinton’s mod- 
ern laboratories. Considerable travel 
involved. 

Replies will be held in strictest confi- 
dence. Send résumé and details of ed- 
ueation and experience to: 

DR. J. M. NEWTON 
Director, Technical Sales 
Service Department 
Clinton Corn Processing Company 
Clinton, Iowa 


FOOD SCIENTISTS 


Continual expansion of product lines 
has created additional opportunities in 
Research and Development in The Pills- 


bury Company 


Enjoy the stability of working in the 
consumer foods industry and, at the 
same time, meet the challenge of excit- 
ing competition in an expanding market. 
Creative personnel are needed at the 
Scientist level in product development 


work. 


Let your family enjoy Minnesota living 
with year-round outdoor recreation, ex- 
cellent schools and numerous cultural 
outlets as you work in our modern lab- 


yratories in Minneapolis. 


If you have a background in food ex- 
perience and a Master’s degree in Chem- 
istry, Cereal Chemistry, Organie Chem- 
istry or Food Technology, contact us 
immediately. All contacts will be treated 


with extreme confidence. 
Calbert Butler 
THE PILLSBURY 
COMPANY 


Minneapolis 2, Minnesota 
FE 3-4151 


An Equal Opportunity Employer 


PROFESSIONAL DIRECTORY 


LABORATORY SERVICES 

WISCONSIN Applied Research and Development, Test- 

apes ng and Consultation @ Food, Feed, Drug 

RESEARCH Bifand Chemical Analyses, Animal Studies, 

FOUNDATION Decticide Screening, Pesticide and Addi- 
e Residue Analyses 


le and specific wor 


P_O Box 2217 "Madison 5, Wisconsin 
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COMPLETE SERVICE... 

for the FOOD INDUSTRY! 
Radioactive, Infrared Spectroscopy, Food 
Additive Studies, Bacteriology. Write for 
Price List. 


SCIENTIFIC ASSOCIATES 
3755 Forest Park Avenue 
St. Louis 8, Mo. JE. 1-5922 


NEW TECHNICAL SERVICES FOR 
FOOD INDUSTRY 


Confidential literature and patent 
searches conducted to provide informa- 
tion and ideas for research personnel. 
Highly qualified, experienced technical 
staff with proven creative abilities will 
compile, evaluate and nake reeom 
mendations, 

Technical services in Euron performed 
through liaison with European food 
scientists, 

MALECKI LABORATORIES 
Specialists in food product development 
418 North State Street 
Chieago 10, Illinois 
Tel. 467-6146 
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PROFESSIONAL SERVICES 

Since 1869 Schwarz Laboratories has been 
a leading laboratory and technical service 
for the food and beverage industries. 

We offer thorough, expert advice on food 
problems of all types, analyses, flavor 
evaluations, product development, and legal 
testimony. Costs are low due to our experi- 
ence and efficient operation and equipment. 
May we send you our brochure? 


SCHWARZ LABORATORIES INC. 
230 Washington St., Mount Vernon, N.Y. 
Phone: MO 4-1100 Cable: Swoknip 


SPECIALIZED PLACEMENT 


Service For Men 
In The Field Of 


FOOD TECHNOLOGY 
Our clients are—National—Our Service 
Confidential—rapid—effective 
Forward a résumé—or, if you have not 


prepared one—mail your name and ad- 
dress for further information to 


JOHN ALLEN 
DRAKE PERSONNEL, INC, 
29 Madison 
Tel. FI 6-8700 


Chicago, Ill. 


4101 N. Figueroa 
Angeles 65, Calif 


& 


Member American Counc:! of Independent Laboratores 


[Consultation and Research since 1922| 
FE and Toxicology 


Ee | utrition 


Biochemistry 
: Bacteriology 


are 


Bernard L. Oster 
Director 
Maurice Avenue 


at 58th St., Maspeth 78 
New York City 
TWining 4-0800 


WHERE EXPERIENCE COUNTS 


ENZYMES 
and ENZYME Products 
Lipase Enzyme preparations from calf, kid 


goat and lamb animal glandular sources. 
Wu- ait” An enzyme modified whole 
rd milk powder for developing 

a rich, distinctive flavor in milk chocolate, 


and chocolate coatings, and for emphasizing 
desirable cheese flavors in dips and sauces. 


@ Write for samples and literature. 


DAIRYLAND FOOD 
LABORATORIES, INC. 
_P. 0. Box 406, Waukesha, Wisconsin 
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When all is said and done... 


NOTHING 
TASTES SO TRUE 


TO NATURE 


Norda 


Flavor it with a favorite 


Exclusive Basic Materials for: Candy and Chewing Gum, Dairy Products (ice Cream and Cheese), Soft Drinks, 
Desserts (Puddings and Gelatins), Meat Products, Syrups, Bakery Products (Cake Mixes, Crackers, Snack 
Items), Pharmaceutical Products, Liquors and Cordials. 


Write on your letterhead for free samples. 
NORDA, 601 W. 26 St., New York 1, N.Y. * Chicago * Los Angeles * San Francisco * Toronto * Montreal * Havana * London * Paris * Grasse * MexicoCity 
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